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Notice! 

GoldStar Semiconductor reserves the right to make changes to any Information here in at 
any time without notice, such changes are not common and are usually minor. 

GS assumes no responsibility for any problem involving a patent arising out of the applica- 
tion or use of any product or circuit described here in. 


PRELIMINARY data sheet is issued in advanced of the availability of samples and generally 
indicates that at the time of printing the device is not characteried. The specifications are 
subject to change, are based on design goals or preliminary part evaluation, and are not 
guaranteed. 
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NUMERICAL/FUNCTIONAL INDEX 


A. LOW POWER SCHOTTKY TTLS 


# UNDER DEVELOPMENT 


GD54/74LS00 Quad 2 Input NAND Gate 
GD54/74LS02 Quad 2 Input NOR’ Gate 
GD54/74LS04 Hex Invert 
GD54/74LS05 Hex Invert, OC, 5.5V 
GD54/74LS06 Hex Invert, OC, 30V 
GD54/74LS07 Hex Buffer, OC, 30V 
GD54/74LS08 Quad 2 Input AND Gate 
GD54/74LS09 Quad 2 Input AND Gate, OC 
GD54/74LS10 Triple 3 Input NAND Gate 
GD54/74LS11 Triple 3 Inpt AND Gate 
GD54/74LS14 Hex Schmitt Trigger Inverter 
GD54/74LS15 Triple 3 Input AND Gate, OC 
GD54/74LS16 Hex Inverter OC, 15V 
GD54/74LS17 Hex Buffer, OC, 15V 
GD54/74LS20 Dual 4 Input NAND Gate 
GD54/74LS21 Dual 4 Input AND Gate 
GD54/74LS26 Quad 2 Input NAND Gate, OC, 15V 
GD54/74LS27 Triple 3 Input NOR Gate 
GD54/74LS30 8 Input NAND Gate 
GD54/74LS32 Quad 2 Input OR Gate 
GD54/74LS38 Quad 2 Input AND Buffer, OC 
GD54/74LS42 4 to 10 Decoder, BCD to Decimal 
GD54/74LS51 AND OR Inverter Gate 
GD54/74LS55 2 Wide 4 Input AND OR Invert Gate 
GD54/74LS73 Dual JK F/F (Negative Edge) 
GD54/74LS74A Dual D Type F/F 
GD54/74LS75 4 Bit Bistable Latch 
GD54/74LS85 4 Bit Magnitude Comparator 
GD54/74LS86 Quad 2 Input EOR Gate 
GD54/74LS90 Decade Counter 
GD54/74LS92 Divide by 12 Counter 
GD54/74LS93 4 Bit Binary Counter 
GD54/74LS95B 4 Bit Shift Register 
GD54/74LS107A Dual JK F/F 
GD54/74LS109A Dual JK F/F 
GD54/74LS112 Dual JK Negative Edge F/F 
GD54/74LS123 Dual Monostable Multivibrator 
GD54/74LS125A Quad Bus Buffer Gate, 3S 
GD54/74LS132 Quad 2 Input NAND Schmitt Trigger 
GD54/74LS138 3 to 8 Line Decoder/Demultiplexer 
GD54/74LS139 Dual 2 to 4 Line Decoder/Demultiplexer 
GD54/74LS145 BCD to Decimal Decoder/Driver 
GD54/74LS148 8 To 3 Line Octal Priority Encoder 
. GD54/74LS1 51 1 of 8 Data Selector/Multiplexer 
GD54/74LS153 Dual 4 to 1 Data Selector 
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| TYPE NO FUNCTION AVAILABILITY | PAGE 


GD54/74LS154 4 to 16 Line Decoder/Demultiplexer 
GD54/74LS155 Decoder/Demultiplexer 
GD54/74LS157 Quad 2 to 1 Line Data Selector 
GD54/74LS158 Quad 2 to 1 Line Data Selector, Inverted 
GD54/74LS161A Sync 4 Bit Counter Binary 
GD54/74LS163A Sync 4 Bit Counter Binary, Sync Clear 
GD54/74LS164 8 Bit Parllel Output Shift Reg. 
GD54/74LS165 Parallel Load 8 Bit Shift Reg. 
GD54/74LS166 8 Bit Shift Reg. PISO 
GD54/74LS174 Hex D Type F/F 
GD54/74LS175 Quad D Type F/F 
GD54/74LS191 Sync Up/Down Counter, Binary 
GD54/74LS193 Sync Up/Down Dual Clock Counter 
GD54/74LS194A 4 Bit Bidirectional shift Reg. 
GD54/74LS195A 4 Bit Parallel Access Shift Reg. 
GD54/74LS221 Dual Monostable Multivibrator 
GD54/74LS240 Octal Buffer, Inverted, 3S 
GD54/74LS241 Octal Buffer, Noninverted, 3S 
GD54/74LS242 Octal Bus Transceiver Inverted, 3S 
GD54/74LS243 Quad Bus Transceiver, Noninverted, 3S 
GD54/74LS244 Octal Buffer, Noninverted, 3S 
GD54/74LS245 Octal Bus Transceiver, Noninverted 3S 
GD54/74LS251 8 to 1 Line Data Select/MUX, 3S 
GD54/74LS257A Quad Data Selector, Noninverted, 3S 
GD54/74LS258 Quad Data Selector, Inverted 3S 
GD54/74LS259 8 Bit Addressable Latch 
GD54/74LS273 Octal Type F/F 
GD54/74LS280 9 Bit Odd/Even Parity Generator/Checker 
GD54/74LS283 4 Bit Binary Full Adder 
GD54/74LS298 Quad 2 Input MUX with Storage 
GD54/74LS299 8 Bit Shift/Storage Register 
GD54/74LS322 8 Bit Shift Reg. with Sign Extend 
GD54/74LS365A Hex Bus Driver, Noninverted 3S 
GD54/74LS366A Hex Bus Driver, Inverted, 3S 
GD54/74LS367A Hex Bus Driver; Noninverted, 3S 
GD54/74LS368A Hex Bus Driver, Inverted, 3S 
GD54/74LS373 Octal D Type Latch 
GD54/74LS374 Octal D Type F/F 
GD54/74LS377 Octal D Type F/F 
GD54/74LS390 Dual Decade Counter 
GD54/74LS393 Dual 4 Bit Binary Counter 
GD54/74LS395A 4 Bit Universal Shift Register, 3S 
GD54/74LS541 Octal Buffer AND Line Driver, 3S 
GD54/74LS590 8 Bit Binary Counter/Register 
GD54/74LS612 Memory Mapper, 3S 
GD54/74LS640 Octal Bus Transceiver, Inverted 3S 
GD54/74LS646 Octal Bus Transceiver, Noninverted, 3S 
GD54/74LS670 4 By 4 Register File, 3S 
GD54/7 4LS688 8 Bit Magnitude Comparator 
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B. SCHOTTKY TTLS | 


PAGE 
5-3 


GD54/74S00 Quad 2 Input NAND Gate 

GD54/74S02 Quad 2 Input NOR Gate 5-5 
GD54/74S04 Hex Inverter 

GD54/74S05 Hex Inverter, OC 


GD54/74S08 
GD54/74S10 


Quad 2 Input AND Gate 


Triple 3 Input NAND Gate 


GD54/74S20 Dual 4 Input NAND Gate 
GD54/74S30 8 Input NAND Gate 
GD54/74S32 Quad 2 Input OR Gate 
GD54/74S51 AND OR Invert Gate 


GD54/74S64 


4-2-3-2 Input AND OR Invert Gate 


GD54/74S74 Dual D Type F/F 
GD54/74S85 4 Bit Magnitude Comparator 
GD54/74S86 Quad 2 Input EOR Gate 


GD54/74S112 Dual JK Negative Edge Triggered F/F 


GD54/74S133 . 13 Input NAND Gate 


GD54/74S138 3 to 8 Line Decoder/Demultiplexer 

GD54/74S139 Dual 2 to 4 Line Decoder/Demultiplexer 

GD54/74S153 Dual 4 To 1 Data Selector/multiplexer # 
GD54/74S157 Quad 2 to 1 Line Data Selector # 
GD54/74S158 Quad 2 to 1 Line Data Selector, Inverted # 
GD54/74S163A Sync 4 Bit Counter, Binary # 
GD54/74S169A 4 Bit up/down Sync Counter, Binary # 
GD54/74S174 Hex D Type F/F NOW 
GD54/74S175 Quad D Type F/F # 
GD54/74S240 Octal Buffer, Inverted, 3S # 
GD54/74S242 Quad Bus Transceiver, Inverted, 3S # 
GD54/74S243 Quad Bus Transceiver, Noninverted, 3S # 
GD54/74S251 DATA Selector/Multiplexer, 3S NOW 
GD54/74S257 Quad Data Selector/MUX Noninverted, 3S # 


GD54/74S280 
GD54/74S299 
GD54/74S374 


9 Bit Odd/Even Parity Generator/Checker 
8 Bit Shift/Storage Register 
Octal D Type F/F, 3S 
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(ns) per gate(mw) 


Type of Typical Typical 
Function ee Type No propagation power package | Page 
delay time Dissipation 


Totem open- 
pole collector 


1. INVERTERS and NAND GATES 
Quad 2 Input NAND 


54/74LS00 8,5 2 
54/74S00 3 19 
54/74LS26 16 2 : 
54/74LS10 9.5 ” 14 DIP | 4-20 
Dual 4 Input NAND 54/74LS20 9.5 2 14 DIP | 4-34 
54/74S20 3 19 14 DIP | 5-15 
| 54/74LS30 10.5 2.4 14 DIP | 4-42 
sewinaeder 54/74LS04 9.5 2 14DIP | 4-8 | 
54/74S04 3 19 14 DIP | 5-7 
Sexiness 54/74LS05 16 2 14 DIP | 4-10 
54/74S05 5 17.5 14 DIP | 5-9 
2. NOR GATES 


Quad 2 Input 54/74LS02 10 27> 14 DIP | 4-6 
P 54/74S02 3.5 29 14 DIP | 5-5 
Triple 3 Input po | | 5airats27 : 


3. AND GATES 


54/7 4LS08 12 4.25 
Quad 2 Input 54/74S08 4.75 32 
54/74LS09 20 4.25 
’ 54/74LS11 12 4.25 14 DIP | 4-22 
eS Nee 54/74LS15 20 4.25 14 DIP | 4-28 


4. OR GTES 


eam 54/7 4LS32 12 5 14 DIP | 4-44 
Peeler 54/74S832 4 35 14 DIP | 5-19 


5. EXCLUSIVE OR GATES 


FUNCTIONAL INDEX/SELECTION GUIDE 


6. AND-OR-INVERT GATES 


| 54/74LS51 12.5 2.75 14DIP | 4-51 
igeeriiary ees Jnl 54/74 S51 3.5 28 14DIP | 5-21 
2 Wide 4 Input 54/7 4LS55 12.3 2.75 14DIP | 4-53 
4 Wide 4-2-3-2 Input | o | — | 54/74 S64 14.DIP | 5-23 


7. BUFFERS/LINE DRIVERS |: With Inverted Output, N: With Noninverted Output 


Type of Output 
Type Propaga 
Function totem 3- No. -tion Package | Page 
pole | collector | State Delay Time 
(ns) 


) 


oi 
oO) 
£& 


iN) 
O 
QO 
U 


74LS244 20 DIP | 4-18 
5 


ho 

os) 

Q 

U 

BAN 

an 
NIN 
o}o]o 


Octal Buffers/Line Drivers 


= 

74iss66| 9.5 

74LS368 16 DIP | 4-23 
54LS368 16 DIP | 4-235 
7 


| 
m9 
o 
NO 
E 
ee 
oO | © 
9|9 
Us U 
MESES 
N |] PM [PM 
NM | PM TM 
oO ;oO | 


Hex Buffers/Line Drivers 


oh 
on 
~ 
U 


Quad Bus Buffers/Drivers 


| 
N 
0) 
N 
5 
~—_h, 
iN 
e) 
UV 


iN 
” 
N 
mN 
NO 
oOo 
oO 
| 
wah, 
ol 
0) 
e 
ss 
iN 
0 
U 


Quad Transceiver 


a8 


Quad 2-Input NAND Buffer 
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Typ 


Max 


Propaga 
T 
Function totem} open 3- shi -tion Seah C t Package | Page 
pole | collector | State Delay Time ae = . 
(ns) (mA) 


fe 
[Ew Foatszas [12 12 [12 [200m [aren 
ee 
[|r Joatseaol 7 | 12 | 48 | 200 [«208 
[fw Fratseas [128 | 15 | 24 | 240 [aore 
ee 


1: With Inverted Output, N: With Noninverted Output 


Octal 


Transceiver 


8. SCHMITT TRIGGER NAND GATES/INVERTS 


Type of 
output Type Typical Typical 
Function ” ial Package | Page 
totem 3- No Delay Hysteresis 
pole state Time(ns) 


THexSTiwens fo | i saraisia | 15 | 08 | t#0P | 42a 
Fouad input NaND ST [0 | | sarvasiga | 1s | 08 | 140e | 406 


9. J-K FLIP/FLOPS 


Typical 
Type Clock Characteristics eeeiace Pa 
e 
euaeton No Edge | Setup Hold | fma,  PW/FF . : 
(ns) (ns) (MHz) (mW) 
54/74LS73 1 20 O 45 20 14 DIP 4-55 
54/74LS112 y 20 O 45 10 16 DIP 4-88 


Dual J/K with Set & Clear | 54/74LS109 33 10 16 DIP 


4 Negative Edge t Positive Edge 


10. D TYPE FLIP/FLOPS 


Function Type Clock aractenisicS | package | Page 
No Edge | Setup Hold Tenay PW/FF 
(ns) (ns) (MHz) (mW) 
. 54/74LS74 t 25 5 33 10 14 DIP 4-58 
Hex DT ith Cl 54/74LS174 t 20 5 40 10.6 16 DIP 4-145 
ea Dns oe tun) eleee si74 | 5 3 | 110 75 16 DIP | 5-58 
t 20 5 
t 5 3 5 
Pt | 20 8 


54/74LS175 40 10.6 16 DIP | 4-148 
Duad Q and Q outputs S175 410 7 16 DIP 


Octal D Type with Clear | 54/74LS273 40 10.6 | 20 DIP | 4-207 | 
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a teristics 

eunction Type Clock Characteristic paceaus Page 
No Edge | Setup Hold | faa,  PW/FF 
(ns) (ns) (MHZ) (mW) 


54/74LS374 | 4 20 ~~ 50 17 | 200IP | 4-241 
een pero 54/74 $374 | t 5 2 | 100 56 | 20DIP 
Octal D Type, with Enable | 54/74LS377 40 10.6 | 20DIP | 4-244 


11. LATCHES, REGISTERS 


Typ | 
Function Type pe Delay | Package | Page 
No. et | Time(ns) | Diss(mW) 
20 DIP | 4-238 


Addressable 16 DIP | 4-203 


[~L : Active high Level “|_[ : Active Low Level 


12. SHIFT REGISTERS 


Function Type No of| Freq 


Parallel In Parallel Out 
54/74LS194A 


Ta [30 | o 
Psarraisaasa | | 30 | 0 | — 
rsarases | «| 20 |o|-|o | — | or [are 
"seralinpaai ot | sarausies |e | 25 | 0 |—| - | — | or | «12 


13. ASYNCHRONOUS COUNTERS 


Type ~ount Parallel 
Function Ni freq Trigger Clear Package Page 
| fe) (MHz) Load 


4st Savraisos, | 32 | None | 4 | | 4 | 475 | 
| DivideBy 12 | Sa/7atsoz | 32 | None | 4 | SL | 14DP | 472 | 
| Dual Decade | 54/74LS300 | 25 | None | 4 | St | 16DIP | 4-247 
| Dual 4 Bit Binary | sa/7ats303_ | 25 | None | 4 | Ft | 14DIP | 4-251 


-e 
(Bidirectional) 
20 


Parallel In Parallel Out 


- 
Oo 
se) 
2. 
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14. SYNCHRONOUS COUNTERS 


g 

sarraisieia | 25 | Swe | 7 | Aamot | voor | 4123 
sairaisie; | 20 | Asyne | 1 | None | 160 | 4.151 
sairaisiea | 25 | Asyne | 1 | Amex | 160 | 4156 _ 
rsairasiea | 40 | Sye | 1 | Smet | 160P | 553 


15. MONOSTABLE MULTIVIBRATORS 


; Typ 
T 
Function we prises cue Total Package Page 
No Clear Pulse Range Bawat 


54/74L8123 16 DIP 
74LS221 20ns-70s 119mW 16 DIP 4-170 
54LS221 20ns-49s 119mW - 16 DIP 4-170 


16. COMPARATOR 


t Typical Typ Total 
Function YDS Compare Power Package Page 
No time(ns) Dissipation(mW) 


oeaaes 54/7 4LS85 16 DIP 
4 Bit Magnitude 
54/74885 16 DIP 


17. DATA SELECTORS/MULTIPLEXERS 
| Function Type From Package Page 
i 


8 Line To 1 Line 


Dual 4 Line To 1 Line 


4 Bit Binary UP/Down 


Quad 2 Line To 1 Line 
Psaraises7 | 3s | — | 12 [| 20 | seo | 4-197_ 
Pp sas7 | as | = | os | ta | 60 | 675 _ 
fsairaisesa | 3s | 12 | 
Quad 2 To 1, with Storage 2s [| -— [| 20 | 
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18. DECODERS/DEMULTIPLEXERS 


4 Line To 16 Line 54/74LS154 | Totempole 24DIP | 4-113 
4 Line To 10 Line 54/74LS42 


3 Line To 8 Line 94/74LS138 ae 
ava S98 |" «| 8 «||P 


Typ 
Enable 
Time 


Typ 
Select 
Time 


Dual 2-Line To 4 Line 


54/74 $139 
54/74LS155 16 DIP 4-116 


19. PRIORITY ENCODERS 


Typ Typ Power 
k Page 
Function Type No delay vine Diss Package g 


20. ADDER 
Package 


| | Carry Time _ Time | Add Time | Time 
, 
21. PARITY GENERATOR/CHECKER 
Typ 


Single 4-Bit Full ADDER | 54/74LS283 15ns 
Typ Power 
pe’ | delay Time | Diss 


9 Bit Odd/Even Parity Gen/ Checker |_94/74LS280 Medals 
54/74S280 13ns 335mW 14 DIP 


Typ Power 


Diss 


22. REGISTER FILES 


Typ Typ delay Time 


Function Type No power Package Page 
Diss Write Time Read Time 


4 By 4, with 3S Output | 54/74LS670 20 DIP | 4-275 
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TTL CHARACTERISTICS 


A. TERMS AND DEFINITIONS 
VOLTAGES 


Vin 


Vin 


High-level input voltage 

An input voltage level within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. A minimum value is specified which is the least-positive (most-negative) value of high-level 
input voltage for which operation of the logic element within specification limits is guaranteed. 


Low-level input voltage 

An input voltage level with the less positive (more negative) of the two ranges of values used to represent the 
binary variables. A maximum value is specified which is the most-positive (least-negative value of low-level input 
voltage for which operation of the logic element within specification limits is guaranteed. 


Positive-going threshold voltage 
The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage rises from a level below the negative-going threshold voltagbe, Vy_. 


Negative-going threshold voltage 
The voltage level at a transition-operated input that causes operation of the logic element according to specific- 
tion as the input voltage falls from a level above the positive-going threshold voltage, V7... 


High-level output voltage 
The voltage at an output terminal for a specified output current Io, with input conditions applied that according 
to the product specification will establish a high level at the output. 


Low-level output voltage 
The voltage at an output terminal for a specified output current I>, with input conditions applied that according 
to the product specification will establish a low level at the output. 


On-state output voltage 
The voltage at an output terminal for a specified output current with input conditions applied that according to 
the product specification will cause the output switching element to be in the on state. 


Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 


Off-state output voltage 
The voltage at an output terminal for a specified output current with input conditions applied that according to 
the product specification will cause the output switching element to be in the off state. 


Note: This characteristics is ususally specified only for outputs not having internal pull-up elements. 


CURRENT 


lw 


lon 


High-level input current 
The current flowing into* an input when a specified high-level voltage is applied to that input. 


Low-level input current 
The current flowing into* an input when a specified low-level voltage is applied to that input. 


High-level output current 
The current flowing* the output with a specified high-level output voltage Vo,, applied. 


Note: This parameter is usually specified for open-collector outputs intended to drive other logic circuits. 


* Current flowing out of a terminal is a negative value. 


low 


lovoth 


Low-level output current 
The current flowing the output with a specified Low-level output voltage Vo, applied. 


Off-state output current 

The current flowing into* an output with a specified output voltage applied and input conditions applied that 
according to the product specification will cause the output switching element to be in the off state. 

Note: This parameter is usually specified for open-collector outputs intended to drive devices other than logic 
circuits or for three-state outputs. 

Short-circuit output current 

The current flowing into* an output when that output is short-circuited to ground (or other specified potential) 
with input conditions applied to establish the output logic level farthest from ground potential (or other specified) 
potential). 


SR a SS 
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Supply current, output(s) high 
The current flowing into* the Voc supply terminal of a circuit when the reference output(s) is (are) at a high- 
level voltage. 


Supply current, output(s) low 
The current flowing into* the Voc supply terminal of a circuit when the reference output(s) is (are) at a low- 
level voltage. 


DYNAMIC CHARACTERISTICS 


fmax 


tpyz 


teiz 


teLH 


teHL 


tin 


thotd 


Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence while 
maintaining stable transitions of logic level at the output with input conditions established that should cause a 
change of output state with each clock pulse. 


Output disable time (of a three-state output) from high level 
The time between the specified reference points on the input and output voltage waveforms with the three- 
State output changing from the defined high level to a high-impedance (off) state. 


Output disble time (of a three-state output) from low level 
The time between the specified reference points on the input and output voltage waveforms with the three- 
State output changing from the defined low level to a high-impedance (off) state. 


Propagation delay time, low-to-high-level output 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined low level to the defined high level. 


Propagation delay time, high-to-low-level output 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined high level to the defined low level. 


Transition time, low-to-high-level output 
The time between a specified low-level voltage and a specified high-level voltage on a waveform that is chang- 
ing from the defined low level to the defined high level. 


Transition time, high-to-low-level output 
The time between a specified high-level voltage and a specified low-level voltage on a waveform that is chang- 
ing from the defined high level to the defined low level. 


Average pulse width 
The time between 50-percent-amplitude points on the leading and trailing edges of a pulse. 


Hold time 
The time interval for which a signal or pulse is retained at a specified input terminal after an active transition 
occurs at another specified input terminal. 


* Current flowing out of a terminal is a negative volue. 


trelease Release time 


tsetup 


tezH 


tpz. 
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The time interval between the release from a specified input terminal of data intended to be recognized and 
the occurrence of an active transition at another specified input terminal. 


Setup time 
The time interval for which a signal is applied and maintained at a specified input terminal before an active transi- 
tion occurs at another specified input terminal. 


Output enable time (of a three-state output) to high level 
The time between the specified reference points on the input and output voltage waveforms with the three- 
State output changing form a high-impedance (off) state to the defined high level. 


Output enable time (of a three-state output) to low level 
The time between the specified reference points on the input and output voltage waveforms with the three- 
State output chaning from a high-impedance (off) state to the defined low level. 


TTL CHARACTERISTICS 


CLASSIFICATION OF CIRCUIT COMLEXITY 


Gate equivalent circuit 


LSI 


MSI 


SSI 


A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number 
of individual logic gates that would have to be interconnected to perform the same function. 


Large-scale integration 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In 
this context a major subsystem or system, whether logical or linear, is considered to be one that contains 
100 or more equivalent gates or circuitry of similar complexity. 


Medium-scale integration 

A concept whererby a complete subsystem or system fucntion is fabricated as a single microcircuit. The sub- 
system or system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 
12 or more equivalent gates or circuitry of similar complexity. 


Small-scale integration 
Integrated circuits of less complexity than medium-scale integration (MSI) 
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Buffer: A logic gate with high output drive capability, or 
fan-out. Buffers are used where a. single circuit must drive 
a large number of loads. 


Comparator: A logic circuit that will compare two separate 
input signals and produce an output based on that com- 
parison. A simple comparator is the Exculsive-NOR gate, 
which produces a high level output only when its two in- 
puts are identical. 


Counter: A logic circuit that counts the number of input 
pulses it receives. Counters can be used for frequency 
division, counting, and sequencing digital operations. Com- 
mon counter configurations are Binary, where the device 
counts from O to 15 and Decade, where the device counts 
from O to 9. 


Data Selector/Multiplexer: A logic circuit that will select 
one of several input signals and feed that signal onto a com- 
mon bus line. It can be thought of as a multipole, multiposi- 
tion switch with each switch pole representing one output 
and each switch position representing one input. 


Decoder/Demultiplexer: A logic circuit that is the com- 
plement of the Data Selector/Multiplexer; that is, this cir- 
cuit takes an input signal and feeds it to any one of several 
output lines depending on the information placed on its 
steering, or control, inputs. 


Driver: Same as Buffer, above. 


Flip-Flop: A logic circuit that is used to store information. 
A flip-flop is called ‘bistable’ since it has two stable states. 


Gate: The basic building block of all logic circuits; an ele- 
ment whose output is a Boolean function of its inputs. The 
basic functions are the AND, OR, and NOT. By combining 
these functions, NAND, NOR, and Exclusive-OR and 
Exclusive-NOR gates are built. 


Latch: A bistable element that latches, or holds, data which 
iS present at its input at the time the Enable input goes to 
its inactive state. When the Enable input is active, the data, 
present at the input, is passed directly to the output, similar 
to the operation of a gate. 


One-Shot: Monostable multivibrator; a flip-flop that only 
has one stable state. When triggered by an input transient, 
it flips to its unstable state for a time period determined 
by an external R-C network connected to its timing inputs, 
and then returns to its stable state. 


Shift Register: A series of flip-flops in which the data signal 
is shifted out of one flip-flop and into the succeeding flip- 
flop during an active transition on the clock input. 


Transceiver: A logic circuit that can transmit data onto a 
bus line and receive data off of the bus line using the same 
terminal as an input and output. The direction of signal flow 
is determined by logic levels present at a Direction Con- 
trol input. 


Other Terms 
Asynchronous: A mode of operation that does not require 


any specific timing relationship between different control 
inputs. 
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Open Collector: Output configuration that has no inter- 
nal pullup. This configuration enables outputs that are con- 
nected together (wire-OR) to assume opposite states 
without incurring damage. 


Schmitt Trigger: An input configuration that has a different 
threshold point depending on whether the input signal is 
rising or falling. This is especially useful in electrically noisy 
environments. 


Synchronous: A mode of operation where specific tim- 
ing requirements must be met between control inputs 
before an indicated action can occur. 


Totem Pole: An output configuration that contains an in- 
ternal pullup structure, usually a transistor pullup allowing 
higher output drive capability than is available with open 
collector outputs. 


TRI-STATE: A registered trademark for a circuit configura- 
tion in which the device output can be switched ‘off’ dur- 
ing which time the output presents a very high impedance 
to the bus it is connected to. this allows multiple outputs 
to be connected to a bus line while only one output drives 
the line, the other outputs being switched into their high 
impedance states. 


EXPLANATION OF FUNCTION TABLES 


The following symbols are used in the function tables found 
in data sheets: 

high logic level(steady state) 

= low logic level (steady state) 

= transition from low to high logic level 

= transition from high to low logic level 

= irrelevant (any level, including transitions) 

= off (high impedance) state of a TRI-STATE 
output 

the level of steady state inputs at inputs A 
through H respectively 

the level of Q before the indicated steady state 
input conditions were established 

= complement of Q, or level of Q before the in- 
dicated steady state input conditions were 
established 

level of Q before the most recent active trans- 
tion indicated by tor | 

one high level pulse 

one low level pulse 

each output changes to te complement of its 
previous level on each active transition indicated 
by tor 


© 
= 
I 


D 
I 


E 


If, in the input columns, a row contains only the symbols 
H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved regardless 
of the sequence in which it is achieved. The output per- 
sists so long as the input configuration is maintained. 
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B. TTL CHARACTERISTICS 
1. TTL LOGIC FAMILY 


Series 54/74 transistor-transistor logic has, since its 
introduction in 1965, become the most popular digital in- 
tergrated cirucit logic family ever offered and is probably 
the easiest to use medium-to-high performance logic cir- 
cuits available. 

Digital integrated circuits have historically been 
characterised for both speed and power, Each families have 
advantages and disadvantages over the previos families. 
Today Gold Star Semiconductor provides two basic bipolar 
logic families. 


Low Power Schottky(GD 54/74 LSxxx) 
Schottky (GD 54/74 Sxxx) 


1) Low Power Schottky 


Low-power Schottky TTL integrated circuits are now firm- 
ly established as the standard logic configuration for new 
high performance system designs. They have essentially 
entirely replaced standard ‘‘gold-doped”’ TTL devices in all 
applications. In addition, they have relegated the other logic 
speed (ECL) or low power for battery operated operation 
(CMOS) is mandatory. 


GD 54/74LS Series 
e Typical tod 9.5ns/gate at 2mw 
e Typical Register fmax = 40 MHz 


The first application of the low power technology to a com- 
mercially available product was to redesign the most popular 
elements of the standard, gold-doped 54/74 TTL family 
in LS. This provided a set of functions pin-for-pin and speed 
compatible with the earlier TTL parts, but requiring as little 
as 20% of the power. The basic gate design for a 
54LS/74LS element is shown in Figure 1. This offers a 
typical propagation delay of 10ns at 2mW power dissipa- 
tion. Similar improvements have been made in power re- 
quirements for flip-flops and MSI functions. 

This LS family offers many advantages to the system 
designers over the older standard TTL functions. 


e Lower supply currents permit the use of smaller, 
lower cost power supplies. 

e Reduced power dissipation generates less heat and 
simplifies cooling needs and allows increased board 
packing density. 

e Lower on-chip operating temperatures decrease IC 
failure rates, thus improving system reliability. 

e Lower operating currents reduce outputs spiking, 
leading to a decrease in noise generation and 
associated system problems. 


e As the input load current requirements of Low-Po- 


wer Schottky are only 25% of standard TTL, the 
new circuits are easier to interface with MOS ele- 
ments, such as memories and microprocessors. 


TTL CHARACTERISTICS 


Figure 1. GD 74LS TTL Gate 


e Provided input and output loading rules are obeyed, as 
the functions and pin-outs are identical to those of the 
earlier TTL families, it is easy to upgrade existing 
systems. 


2) Schottky 


This family features the high switching speed of unsaturated 
bipolar emitter-coupled logic, but consumes more power 
than standard TTL devices. 


GD54/74 S Series 
e Typical tod 3ns/gate at 20 mw 
e Typical Register fmax = 70 MHz 


To achieve this high speed, the schottky barrier diode is 
incorporated as a clamp to divert the excess base current 


and to prevent the transistor from reaching deep saturation. 


2. INPUT CHARACTERISTICS 


Figure 3-1 shows the input characteristics of an LS-TTL 
circuit. Input diode breakdown is typically greater than 15V 
and input leakage current above 1.5V is negligible. As the 
input voltage falls below 1.3V, gate current starts flowing 
out of the input, denoting the transition region. For input 
voltage between 1.0V and —O.3V, the I-V charcteristics 
has the slope of the 24K gate pull-up resistor. The clam- 
ping diode conducts and the current increases rapidly when 
the input voltage goes below about —0.3V. Typical transfer 
characteristics can be found in Figure 3-2 and input 
threshold variation with tamperature information is provi- 
ed in Table 3-1. 


lin—INPUT CURRENT—mA 


=2.0 6) +6.0 


Vin—INPUT VOLTAGE—V 
Fig. 3-1 LS-TTL Input Characteristics Figure 


VourrOUTPUT VOLTAGE—(VOLTS) 


O 0.5 1.0 15 2.0 


Vin—INPUT VOLTAGE (VOLTS) 
Fig. 3-2 Typical Output vs Input 
Voltage Characteristic 
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TYPE =59°C +25°C tizo' © 


TABLE 3-1 


TYPICAL INPUT THRESHOLD VARIATION WITH 
TEMPERATURE 


3. UNUSED INPUTS 


An unused input to an AND or NAND gate should not be 
left floating as it can act as an antenna for noise. On devices 
with storage, such as latches, registers and counters, it 
is particularly important to terminate unused inputs (MR, 
PE, PL, CP) properly since a noise spike on these inputs 
might change the contents of the memory. This technique 
optimizes switching speed as the distributed capacitance 
associated with the floating input, bond wire and package 
leads is eliminated. To terminate, the input should be held 
between 2.4V and the maximum input voltage. One method 
of achieving this is to connect the unused input to Vcc. 
Most LS inputs have a breakdown voltage >7V and require 
no series resistor. Devices specified with a maximum 5.5 
volt breakdown should use a 1k@ to 10k current limiting 
series resistor to protect against Voc transients. Another 
mehtod is to connect the unused input to the output of an 
unused gate that is forced HIGH. Do not connect an unused 
input to another input of the same NAND or AND function. 
Although recommended for standard TTL with LS this in- 
creases the input coupling capacitance and reduces A.C. 
noise immunity. 


4. OUTPUT CHARACTERISTICS 


The typical Vo, versus Io, characteristics of LS devices 
are shown in Figure 5-1. MOST 74LS functions are 
specified at Vo, =0.4V at Ip, =4mA and 0.5V at 8mA. 
Some newer designs are being guaranteed at lo, Of 12mMA 
and 24mA. The typical Voy versus Io,, curves are shown 
in Figure 5-2. 


20 
16 
a 2 
< lov Vor 
= Mil: 4.0mA 0.40V 
me) Com: 8.0mA 0.50V 
4 


0 
O 0.2:0.4 0.6 0.8 1.0 1.2 1.4 Vo, (V) 
Figure 5-1 Vo, vs Io, 
Typical LS Device Curve 
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lon (HA) 

no 

8 
- 
_ 
-_ 
le 
i 
= 


-—500 
2.42.62.83.0 3.2 3.43.6 3.8 


Vou (V) 
Figure 5-2 Von vs lon 
Typical Is Device Curve 


5. FAN OUT CAPABILITY 
The fan-out capability of a logic family indicates the number 


of inputs which can be driven by a single output. The in- 


put and output loding parameter of all families are defined 
as follow. 


1 TTL Unit Load(U.L) = 40yuA 
in the High State (Logic H) 


1 TTL Unit Load(U.L) = 1.6mA 
in the Low State (Logic L) 


54/74 S(U.L) 
HIGH / LOW 


54/74 LS(U.L) 
HIGH / LOW 


L257 Te25 
20./ 12,5 


Inputs 
Outputs 


Example) Input Load. 


* The GD74LSO0 gate which has an |, of 0.4mA and an 
ly Of 2OuA, has an input Low load factor of 


0.4 mA 
1.6 mA 


= 0.25 ULL. 


an input High Load factor of 


20 ywA 
40 pA 


= 0.5 ULL. 


Example) Output Load 


* The output of the GD74LSO0 gate will sink 8.0 mA in 
the Low State and SOUIRCE 400 JA in the High State. 
The normalized output Low driver factor is 
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6. NOISE MARGIN 


The D.C. Noise margin of a digital system are defined 
as follows. 


Logic High Noise Margin = Voy- Vin 
Logic Low Noise Margin = Vy - Vo. 


These parameters for LS devices are shown Table 6-1 


Table 6-la 


vere 54S/74§ SCHOTTKY TTL 
| CONDITIONS morons _ tue MAX | UNITS 


Va |l=20mA 20mA 


—— ae 


Vin=2.7V 
Table 6-2a 


Table 6-2 compares the guaranteed noise margin values 
for the LS and S devices. 


Table 6-2a 
LOW Level Noise Margins (Military) 


S Units 


LS T 300 400 mV 
S 200 300 mV 


From Vo, to V;. 


Table 6-2b 
HIGH Level Noise Margins (Military) 


S 


LS 500 500 
S 500 500 
From Voy to Vin 
Table 6-2c 


LOW Level Noise Margins (Com mercial) 


[From ——"°| iss units 
LS 700 700 mV 
S) 700 700 mV 

From Vou to Vin 


Table 6-2d 
HIGH Level Noise Margins (Commercial) 


S Units 


300 mV 
300 mV 


From Vo, to Vi, 


7. Open Collector Outputs 


Open-collector devices are totem pole outputs where 
the upper output (usually a Darlington transistor) is 
left out of the circuit. As such, these devices have 
no active logic high drive and cannot be used to drive 
a line high. The advantage to open-collector devices 
is that a number of outputs can be directly tied 
together. 


When dealing with open-collector devices, it must be 
noted that each output requires a resistive pull-up, 
usually tied to Veg. (By using high voltage outputs, 
one Can tie the resistor pull-up to a voltage higher than 
Voc-) Desingers often try to get away with tying the 
output to an input and relying on the I, Curent to pull 
up the output. This is unwise, as it is just like leaving 
inputs floating: the input is very susceptible to noise 
and can easily give false signals. Shown below are two 
equations that can be used to determine the min/max 
range of the pull-up resistor. 


Ruax=! VocminyVYou ) 
(N1 lon +N2 7 ty) 


Rain = (Veciminy- Vow) 
(lo-N2 -I) 
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whree: N1= the number of open-collector devices 
tied together, 
N2= the number of inputs being driven on 
the line. 


Vour—OUTPUT VOLTAGE—V 
) 
oO 


i a ~ aS : 


05 07 0.9 14 1.3 15 1.7 
Vin—-INPUT VOLTAGE—V 


FIG. 6-1 VOLTAGE TRANSFER 
FUNCTION OF AN S-TTL GATE 


= 1,0 


Vour—OUTPUT VOLTAGE—V 


Vin—INPUT VOLTAGE—V 
FIG. 6-1 VOLTAGE TRANSFER 
FUNCTION OF AN LS-TTL GATE 


Figure 6-1 and 6-2 shows the transfer characteristics 
of S-TTL, LS-TTL inverting gates, respectively. The 
steepest part of a particular curve, where the output 
changes rapidly, for small changes in input, is called 
the threshold voltage input signals above or below this 
region cause little or no change in output and thus 
are of no concern. Problems can occur when an in- 


put voltage, where steady-state, transient or a com- 


bination of both, causes an output voltage to rise or 
fall into the threshold region of its driven loads. Thus, 
noise of check this magnitude can propagate, w- 
hich is a useful criterion. 


nL 


3-10 


TEST V 
POINT cc 
R. 
FROM OUTPUT 
UNDER TEST 
(See Note B) 
C, 
(See Note A) 


LOAD CIRCUIT FOR BI-STATE 
TOTEM-POLE OUTPUTS 


TTL CHARACTERISTICS 
C-1. PARAMETER MEASUREMENT INFORMATION (GD74LS DEVICES) 


Vec 


a 
FROM OUTPUT TEST 
UNDER TEST POINT 


LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 


TEST 7 
POINT cc 


FROM OUTPUT 
UNDER TEST 


CL 
(See Note B) 


LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 


1.3V 
TIMING Cette gt 


INPUT ty 


PS eee 
+ 48 


tsu 


DATA ney 
INPUT 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


—~-—---— 3V 
| OV 


| ( oe acta Vox 
I 1.3V 
INPHASE ae 
OUTPUT Le OL 
a touchy tet 


! : Vou 
OUT OF PHASE 4,3V 1.3V 
OUTPUT —-——-Vo. 


(See Note D) 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


High vel puse A 1K 


le— ty —- 
<-— tw = 
1.3V 1.3V 


Low level pulse 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 


OUTPUT, 3V 
CONTROL 1.3V au 
(Low-level) J 
enabling) 1 ter. are OV 
WAVEFORM 11 Va 
(See Note C) | KT a 1.5V 
aa 
——— aol bee truz4o.5v0-5V 
£ 


| , ~ se Vou 
(See Note 0) s2cosed Fy, a ek 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE STATE OUTPUTS 


NOTES: C.Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is for 
an output with internal conditions such that output is high encept when disabled by the output control. 

NOTES: D.When measuring propagation dealy times of 3-state outputs, switches S, and S, are closed. 

NOTES: E. All input pulses are supplied by generators having the following characteristics: PRR<1 MHz, Zour=502 and: 


For Series 54LS/74LS, t<15 ns, t<6 Ns. 
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C-1. PARAMETER MEASUREMENT INFORMATION (GD74S DEVICES) 


TEST 
POINT Voce 
TEST R. 
POINT Vcc Vec 
R ROM OUTPUT zk 
FROM OUTPUT _- A. FROM OUTPUT __£ 9 TEST "UNIDER TEST (See Note A) 
UNIDER TEST (See Note B) UNIDER TEST PO 
Cc 
Cc. C (See Note B} 
(See Note A) aa Note A) 
2 . 
gs. 
= _ 
LOAD CIRCUIT FOR : 
BISTATE LOAD CIRCUIT FOR LOAD CIRCUIT FOR 


TOTEM-POLE OUTUTS OPEN-COLLECTOR OUTPUTS THREE-STATE OUTPUTS 


oe 1.5V 
15V High level pulse AA i 1.5V 
TIMING 


ee as ee ee ry, e— ty ——>I 
INPUT 
le- ty 0 Low level pulse — ty —— 


j———- 3y 1.5V\ J 1.5V 
1.5V 1.5V 
DATA oy 


INPUT 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES PULSE WIDTHS 
—- —3V OUTPUT 3V 
APT C1 5V CONTROL \' ou 1.5V 
INPUT ; (Low-level ; ee ee ov 
' OV enabling) LL + = "7 
(toe sae. i a —4sv | 4 
! 


roe Vor WAVEFORM 1 ! i \ 
INPHASE ne? : : (See Note C) |! iad ' —-£ 
OUTPUT ! Vor a ae 
t 


ft teu + a tet ~ 7 teas — i touz a aoe Von 
SUT OR PUREE bo ae WAVE FORM 2 S11 open isyottC(Cté‘(ié“ Ee 
OUTPUT 1.5V . (See Note D) S2 colsed. S1 and 
(See Note D) en VoL ane =eeen OV S2 closed 
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: 
A. C, includes probe and lig capacitance 
B. All diodes are 1N916 or 1N3064. 
C. Waveform 1 is for an output with internal conditions such that the output is low except whern disabled by the output control. 
‘ Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
D. When measuring propagation delay times of 3-state outputs, switches S1 and S2 are closed. 
F. All input pulses are supplied by generators having the following characteristics: PRR<1 MHz, Z,,,=50Q and: For Series 54S/ 74S, t<2.5 ns, t<2.5 ns. 
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GD74LS FAMILY CIRCUITS 


GD54/74LS00 


QUADRUPLE 2-INPUT POSITIVE NAND GATES 


Description 


This device contains four independent 2-input Pin Configuration 


NAND gates. It performs the Boolean functions 
Y=A°B or Y=A+B in positive logic. 


Function Table (each gate) 


INPUTS OUTPUT 
a 
H H i 
L X H 
X L H 


Circuit Schematic (each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


OUTPUT 
Y 


Absolute Maximum Ratings 


© Supply voltage, VCC ....... cece cecceeccecccecceeceeeeueceueeeeseuseuesee sti sseestebteeetebetbbtibetbbebeb bebe 7V 
MU WOU Sagres rests tars reed aentanns avinianneiensteeutensus tna weteesiaasdeocseseriyammvatiacedcessantnhtesenecassei 7V 
¢ Operating free-air temperature range 54LS 0.00... ccecceccccceccecceccceceuceeceecens wn —90° C10 125°C 

WANS feehonezees ee aiiwsardendet mah oseieetna erences 0°C to 70°C 
e Storage temperature range ........... 0. ce ecc ccc cccecceccececeuecuccuseecuscecsecsesensencunsesees =65°C to 150°C 


SS I Ea EE I TE ET I I IT TS II EE I ET 8 ES I TT IT RL ST I SE EGS ESI TST SI RS ST EE IR CEEOL EIS, 
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GD54/74LS00 


Recommended Operating Conditions 


~ SYMBOL 


Supply voltage 


[ioe High-level output current 


Vec 
Low-level output current 
Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX 


Vin High-level input voltage 2 


oO 
bor) > 
BIL RLY 

rN 

| 
oN 

(e) 

| oO 
3 |x 
[eh 


oO 
£ 
| 
ol 
ol 
=k 
RO 
on 


Operating free-air temperature 


“J 
oO 


UNIT 


<| 


V 
Vi 
V Vec=Min, Vi_=Max VV 
am loy=Max, = Viy=Min 
VoL Low-level output voltage 


Input current at maximum Veg=Max, Vj=7V 
input voltage 

ie High-level input current Voc =Max, V,;=2.7V 
Low-level input current Voc =Max, V;=0.4V 


Voc =Max 
Short-circuit output current CC —20 
(Note 2) 
Total with 
Supply current 
Total with C= 2 ss 
outputs low Germas 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed ond second. 


| 

Oln 
nO 
= > 


: i | 
z| 3 
aie] 2] <_ 


lib 
los 


locH 


00 
| 
a oO 
o>) oS 
3 . 
BEBE 


BN 
i 
fi 


loc 


Switching Characteristics, Voc =5V, Ta =25°C 


, Propagation delay time, 
PLH low-to-high-level output 
. Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-11. 


C.= 15pF, R= 2k 


Application Example 
Crystal Clock Generator 


(1) GD74LSO00 


74LS00 


(2) GD74LS04 


0.02uF 74LS04 


1k 1k 


U 


10 MHz 


GD54/74LS00 


aE 
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GD54/74LS02 


QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


Description 


Pin Configuration 


This device contains four independent 2-input 
NOR gates. It performs the Boolean functions 
Y=A-B or Y=A+B in positive logic. 


Function Table 


INPUTS OUTPUT 


H X 
X H 
L L 


Suffix-Blank: Plastic Dual In Line Package 


L 
Le 
H Suffix-J : Ceramic Dual In Line Package 


Circuit Schematic (each gate) 


Absolute Maximum Ratings 


© SUPDIV VONAGE; VSO ari cacasussicucagsegisinntna craw sear eavennsuseanseanminisddiioubenseendacieiaciaanadosceayecaceaevasexitcc 7V 
me MM ME UCAS gcse ns tater ese siour gash ets sc oromscees setae odtanaaeaaanne ia eraistecztneintarewosieenueciaal 7V 
e Operating free-air temperature range 54LS 0.0... cecceccccccecceccecccccceccucceccuccecce. =—50°C lo 125°C 

TES wep powenurstaeden iy nedetw an taensesceeidessateasociaics O*C to 70°C 
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GD54/74LS02 


Recommended Operating Conditions 


SYMBOL | 


Supply voltage 


High-level output current 


Low-level output current 


Operating free-air temperature 


Ce for 
= 


54 
74 
54 
74 


Viq=Min lop =8mA 


Total with 
outputs low 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Switching Characteristics, Vcc =5V, Ta=25°C 
SYMBOL PARAMETER 
t Propagation delay time, 
ot low-to-high-level output 
t Propagation delay time, 
is high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-11. 


CL= 1 5pF, R, =2k8 
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GD54/74LS04 


HEX INVERTERS 


Description 


Pin Configuration 


This device contains six independent inverters. 


It performs the Boolean function Y=A. ian @e @& 2h ey ae w 


Function Table (each inverter) 


INPUT OUTPUT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematic (each inverter) 


OUTPUT 
Y 


Absolute Maximum Ratings 


© -SUPPly VONAGE, VOC accysis davis sendcaap traci esanceeasavenshasooeesweanteleadiecosmbeudievaswevedcdeauetooeeemheteaenvases 7V 
MPO AS catia sine hese ew aege et eel ba end are a db ede sta de Sendspsians de sasheewatien execs ease aaslvba ie decane. staannceee 7V 
e Operating free-air temperature range 54LS oo...occcoococooccoeccceecccceeccceeccee “50°C to 125°C 

OS neta rppetcereecaoaaucasgenteensxeysas saascdanoreasn O°C to 70°C 
e Storage temperature range 2.0.0.0... ceccccecccceeccceccceueceeueeeee eee ececcce =60° C10: 1160°C 
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GD54/74LS04 


Recommended Operating Conditions 


| SYMBOL | PARAMETER TEST CONDITIONS MIN ee. 1) MAX | UNIT 


Vin High-level input voltage 


Vi | Low-level input vottage SS 
| 74 | 


ViK Input clamp voltag Vec=Min, |=—18mA 15 
Vou High-level output voltage Vec=Min, Vi.=Max 25 3.4 
| lon=Max 27 3.4 
; 6) 
74 


Vec=Min lop =4mA 54,74 0.25 .4 
VoL Low-level output voltage oe 
Vin=Min lop =8mA S74 0.35 0.5 
Input current at maximum Voc=Max, V=7V 
input voltage 
Voc =Max, Vj=2.7V 


Voc =Max, V,=0.4V 
Short-circuit output current Voc=Max (Note 2) =—20 


Total with 
Total with _ 


Note 1: All typical values are at Vec=5V, T,a=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
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Switching Characteristics, Voc =5V, Ta =25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
t Propagation delay time, 
foals low-to-high-level output 
t Propagation delay time, 
a high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-11. 


C.=15pF, R, =2k2 
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GD54/74LS05 


HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


Description 


Pin Configuration 
This device contains six idenpendent inverts. It g 


performs the Boolean function Y =A. The open col- 
lector outputs require pull-up resistor to perform cor- 
rectly. Open-collector devices are often used to 
generate higher Voy levels. 


Voc 6A 6Y 5A 5Y 4A 4Y 


Function Table (each inverter) 


INPUT OUTPUT 


H Ls 
L H 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J - Ceramic Dual In Line Package 


Circuit Schematic (each gate) 


Pull-Up Resistor Equations 


Ruax= Voc(Min) —Von 
Nj (lon) FNo(liH) 
Ruin= Meo(Max)— Vor 


OUTPUT 
Y 


lor —Na(I) 


Where: N,(Io,)=total maximum output high current 
for all outputs tied to pull-up resistor 
No(14)=total maximum input high current 
for all inputs tied to pull-up resistor 
N.(1,,)=total maximum input low current 
for all inputs tied to pull-up resistor 


Absolute Maximum Ratings 


®: BUOY VONADE, VGC. accanscecconceccdecsennkencnccodews pebial Sedateneneen sessed ieremaeeeaniaseseeretiecentansst adtrad conta: 7V 
e Input voltage .................... Te ee ee ee rere Tee re ere ee re ee eer er 7V 
@ OUTOUT VONA IS iicciagsienci ce sndnmanaroeevedunsensapeicecoesueastunDe nreidaiaaneeivecnicreentabesvosversinadeheeypiabepes: 7V 
e Operating free-air temperature range 54LS 0.0... cece eee eee ee eee teenies —55°C to 125°C 

ye: ee re eee eee Te eter ee ore mete rr rr 0°C to 70°C 
® “Storage LEMOS PALS ANOS ores ricci acrccnonauesiscencnsdsateaws ap yspniercoteeiamummestetent —65°C to 150°C 


GD54/74LS05 — 


Recommended Operating Conditions 
SYMBOL PARAMETER 


SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


High-level input voltage 2 
UAB. "0." 
2 
ton High-level output current Voo=Min, Vii=Min 100 
Von=Max 
V Voc=Min 54,74 0.25 04] , 
OL Low-level output voltage Viq=Min 0.35 05 
Input current at maximum 01 sa 
input voltage 
Low-level input current Voc =Max, V,;=0.4V —0.4 


Total with 
= 2. 


Low-level input voltage 


Supply current 


Switching Characteristics, Vcec =5V, Ta =25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX 
t Propagation delay time, 
ial low-to-high-level output 
t Propagation delay time, 
on high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-11. 


C.=15pF, R, =2k2 
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GD54/74LS06 


HEX INVERTED BUFFERS WITH OPEN-COLLECTOR OUTPUTS 


Features 


e High Output Voltage(SOV) 
e High Speed(tpp>=8.5nS typical) 
e¢ Low Power Dissipation(P)>=18mW per Gate) 


Pin Configuration 


Description 


This device contains hex inverted buffers with 
open-collector. It performs the Boolean function 
Y=A in positive Logic. 


Function Table(each inverter) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


OUTPUT 
Y 


Absolute Maximum Ratings 


@ Supply voltage, Voc .......ceccceccecceecsecnerececcecceceecnssccsessessssseegccorsreseesaaenerseseoeeeersassaeeeesaeranes® 7V 
e Input voltage ..... sed iwy/agaie dna bind ano ale Sasiobeae Segde daw buat ceaehndndaben taisadesiinsneats ted eddansettbaaitertdaasentettse 5.5V 
© OUtDUt VONAGE: oxscicccisescsscnacacsicddncdnnssssecnrceasnaubersoidaeonsnieiass stdyahiand genset adesctaanaenieatesesionss 30V 
e Operating free-air temperature range 5ALS .............. cece eee e teen ee ete eee eenes —55°C to 125°C 

DANES crea gasuccscotestadiepnberdicenuscvenbandoutereieseroe 0°C to 70°C 
e Storage temperature range .............cccccceec eee ee cece eee eee eeneeeeeeeeet ere ecnec ese eseen anes —65°C to 150°C 


ee 
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‘ecommended Operating Conditions 


=lectrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN ie 1) MAX | UNIT 


Vit Low-level input voltage Se 
vat 


Vik Input clamp voltage Voc=Min, |=—12mA 
lon High-level output current Vec=Min, Vip=Max, Von=Max P50 pA 


, Input current at maximum Voc=Max, Vj=5.5V 
input voltage 

ie High-level input current Voc=Max, Vj=2.7V 

Ne Low-level input current Voc=Max, V;=0.4V 


Total with 
Supply current outputs high 
Total with 
= a5 


Note 1: All typical values are at Voc=5V, Ta=25°C. 


Low-level output voltage 


© 
—_ ~“ 
: S| 


Oo 
3 
> 


3 


ro) 

, 
a 
> 


Switching Characteristics, Voc =5V, TA=25°C 


SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
t Propagation delay time, 7 15 
PLH low-to-high-level output 
Propagation delay time, 
high-to-low-level output i ae 


#Eor load circuit and voltage waveforms, see page 3-11. 


C,=15pF, R,=1102 


_ GD54/74LS07 


HEX NON-INVERTED BUFFER: 
WITH OPEN-COLLECTOR OUTPUT: 


Features 


e High Output Voltage(30V) 
¢ High Speed(tpp>=12 nS typical) 
e Low Power Dissipation (P>=13mW per Gate) 


Pin Configuration 


Description 


This device contains hex non inverted buffers 
with open-collector. It performs the Boolean func- 
tion Y=A in positive Logic. 


Function Table(each inverter) 


| INPUT OUTPUT 
a oa ae 


Y 
H H 
i 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


OUTPUT yY 


Absolute Maximum Ratings 


© Supply voltage, VOC ooo... cccccceecceeceecsccesceceeeeeeeeveeeeeeeeeebeieceetbtte bebe beep 7V 
MMVI MONG G gccacrserscitay pe stetmessputzennsagivaoecegeris aaiotnanetied sfeeadteseucaadenupidin ase ibsiacaedidessastdhectcanneseceite 3.0V 
© OUMDUT YONA GS iss grsta sintcadanircesinaitidayetansacebariencbanbiebesasdedqasiouts sesgdeadidassanEdedecacs detecatncieesiycest 30V 
° Operating free-air temperature range 54LS ooo.o.ooooococooccccccccccccc #5 GC 10 125°C 

WANS” Soha eames consents csc ssrenciseuagadoacnncaceonad O°C to 70°C 
e Storage temperature range ...0.0...... 0.0 cee eccccccce cece cecccecccceeebeeeeeececccc =—69°O 10 150°C 


GD54/74LS07 


Recommended Operating Conditions 


ee eC 
ee 
ee 


UNIT 


Supply voltage 


=! 
> 


Low-level output current 


° 
.?) 


Operating free-air temperature 


40 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN rae 1) MAX | UNIT 


Vit PF 8 


Low-level input voltage 54 | 


8 
ToT Rigtievel output curent | Voo=Min, Vn=Min,Von=Max | ———280 | 
Low-level output voltage Vec=min oe Tome 


Input current at maximum Vec=Max, V;=5.5V 

input voltage 7 
Ee | High-level input current Voc=Max, V;=2.7V 
Low-level input current Voc=Max, V,=0.4V | 


Total with 


Total with 
outputs low 


—_— 
N 
oO 


<| 5 


=| 


t 
> 


=~] 
= 
BS bh 


Supply current 


Voc =Max 


Note 1: All typical values are at Voc=5V, T,=25°C. 


Switching Characteristics, Vcc =5V, TA=25°C 
SYMBOL PARAMETER | TEST CONDITION# MIN TYP MAX UNIT 
t Propagation delay time, 6 10 
PLH low-to-high-level output : 
Propagation delay time, 
18 30 


#For load circuit and voltage waveforms, see page 3-11. 


C,=15pF, R,=1102 


GD54/74LS08 


QUADRUPLE 2-INPUT POSITIVE AND GATES 


Description 


Pin Configuration 
This device contains four independent 2-input 


AND gates. It performs the Boolean functions 
Y=A-B or Y=A+B in positive logic. 


Function Table (each gate) 


INPUTS 4 


Circuit Schematic (each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


INPUTS 


Absolute Maximum Ratings 


@ SUPDIY VOMNEGS VEO! 0x0 aids on stsnnnsazenindatan'andeyoasistnnaveanasunsuibtabeduneendveasanvedednveccecsecdeacertoesc, 7V 
© MDI VOMADG cia sonwiessinsihnasisiiotn a astianoieats insaontaia valde adsilaeddutiweenaduunteiiawbaiuelcemarseenasieacac esses. 7V 
e Operating free-air temperature range 54LS ooo ccooooooooeeeececccccccc. =55°C:to 125°C 

TIED adcceioerectspapeansapaeeanaccecuicecadjotiweurnsosiocin O°. to: 70°C 
° Storage temperature range 2.0... cece ccececececseecseeceseeeeeeeceeceecccc “65°C 10 150°C 
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Recommended Operating Conditions 


| SYMBOL | PARAMETER 


54 | 4.5. 5 5.5 


| High-level output current = | High-level output current = output current | 84,74 | 84,74 Po 00 | yA 
aak el ipa ew es 


Operating free-air temperature =r : 


SYMBOL PARAMETER TEST CONDITIONS 
_ High-level input voltage 


Vie Low-level input voltage 


Input clamp voltage 


Von High-level output voltage 


Voc=Min, |=—18mA 
Vec=Min,  Vyqy=Min 


lon= =Max 


-Voc=Mi 54,74 0.25 04 
Low-level output voltage commun Ens 
Vi=Max | lo. =8mA_ tanema | 74 0.35 05 


Input current at maximum | Voc=M ax, V=7V - mA 
= ‘aiaaeeee 


ie emer aa Geer 


—— Short-circuit output current ee (Note 2) 


_| Total with 
4.8 
outputs high ee 
Total with 


Note 1: All typical values are at Vcc=5V, Ta=25°C 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Supply current 


Switching Characteristics, Vcc =5V, Ta=25°C 
SYMBOL PARAMETER TEST CONDITION# UNIT 
| Propagation delay time, 
low-to-high-level output 
Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


C.= 1 5pF, R, =2kQ 


GD54/74LS09 


QUADRUPLE 2-INPUT POSITIVE AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


Description 


Pin Configuration 


This device contains four independent 2-input 
AND gates. It performs the Boolean functions Y=A-B 
or Y=A+B in positive logic. The open-collector out- 
puts require pull up resistor to perform correctly. 
Open collector devices are often used to generate 
higher Voy levels. 


Function Table (each gate) 
OUTPUT 
i Suffix-Blank: Plastic Dual In Line Package 
L Suffix-J  : Ceramic Dual In Line Package 
i 


Circuit Schematic (each gate) 

Pull-Up Resistor Equations 
Ruaxc= Voec(Min) — Von 

Nj (lon) FNo(Iiy) 


Voec(Max) — Vo. 


OUTPUT 
lo. N3(li) Y 


Ruin= 


Where: N,(Io4)=total maximum output high current 
for all outputs tied to pull-up resistor 
N.(I4)=total maximum input high current 
for all inputs tied to pull-up resistor 
N,(I,,)=total maximum input low current 
for all inputs tied to pull-up resistor 


Absolute Maximum Ratings 


® SUD VONAOS, VOC: aveeicncinicnse cad nldnciicesensceastesane be ctini hog (ec oaea Geis eeeen ta iach davananohnacapeaeeinineees 7V 
WTO VON a accncd ura uatenetaranenmiasss sit aniccoeseeysatanebhubs qouaecceuendeena te aeons eect tein eee ornare 7V 
Ty VN areca a oct cect ap see str capper ean persica ea een hc cna er neater pate: 7V 
e Operating free-air temperature range 54LS ............ cece eens —55°C to 125°C 

TOES. ihc tigtcaseiinduueascorncetentiaienestorancacteiens sx OPC 16 70°C 


*: SlOl4GES TEMPCTAUIS: TANG]: vice sccscscsnterisinsseenctisiadesoiiactnivenrreitescaseosendeensatseacatan' #59" AO 150-6 


GD54/74LS09 
Recommended Operating Conditions 


SYMBOL 


Vou 


TYP 


MIN (Note 1) 


SYMBOL _ PARAMETER TEST CONDITION 


High-level input voltage 
Vit Low-level input voltage 
74 
Input clamp voltage Voc=Min, |= —-18mA 


Vec=Min,Vjy=Min 
| High-level output current se ad 
; ieee VoH=Max 


on 

IN) 
© 
N 


| 
sk 
oy) 


Oo 
Oo 
= 
> 


74 


3 
> 


G 
eo) 
T— 
= 

(eo) 
| 
O 

< 

O 

oO 

Cc 

a 

TS 

Cc 

— 

< 

ro} 

oO 

© 

© 
<§ 

= 
nS 
Sz 
x5 

o lo 

io oe 
| 
co;s 
3/3 

>| > 

on 

fam 

NSN 

f& 

O;oO 

GW | h 

o;] on 

(oe) O;}oO 
= oO] -z 


= 
g |Z 
=is 
Dla 
< 
B15 
S15 
2 oO 
=~1S 
re) 
ce jie 
ais 
© !1o 
=i 
<i< 
ao 10 
Qa 196 
toy il 
</< 
© | 
x |x 
oe 4 
oy ll 
oO; 
BIN 
— |< 
| 
Olpn 
h1O 
3 3/t 


o | & |< 
rer) Co 
3 

> > 


Total with 
Total with _ 


‘Note 1: All typical values are at Voc=5V, T,=25°C. 


Switching Characteristics, Veco =5V, Ta = 25°C | 
SYMBOL PARAMETER . TEST CONDITION# 
' Propagation delay time, 
bal, low-to-high-level output 
t Propagation delay time, 
ae high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


C.=15pF, R, =2kQ 


GD54/74LS10 
TRIPLE 3-INPUT POSITIVE NAND GATES 


Description 


Pin Configuration 


This device contains three independent 3-input — 
NAND gates. It performs the Boolean functions 
Y=A-B-C or Y=A+B+C in positive logic. 


Function Table (each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematic (each gate) 


INPUTS 
A-— 


OUTPUT 
Y 
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Absolute Maximum Ratings 


® Supply VONAGE, VECe sevnsasidaensesveventedunieducersshegadalapereastduesddenhsvassbecnsemieninrogadesedecsacevavtensdenesas 7V 
e Input voltage ............ ee Spe epoca cease onbnccoclo dense se cece ses cages our owe oop cine eee eect eens 7V 
e Operating free-air temperature range 54LS oo... ecccccececcceccceaceececeaeues —55°C to 125°C 

CS seca earnteatacunciatauinaaaneesesboensteuaeeee O°C to 70°C 
e Storage temperature range ..............c cece ecceccececceccecucaveuceceseuseeaeenentneeeeutass —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


Supply voltage 


High-level output current 


Low-level output current 


Operating free-air temperature 


SYMBOL PARAMETER TEST CONDITIONS MIN ie 1) MAX | UNIT 


Supply current 


Total with 


outputs low Vcc =Max 


Low-level input voltage SSS ee 
Ze 
input clamp voltage Voo=Min, i= —18mA CSC 
| Voc=Min, | 64 | 250 384 
Vou High-level output voltage los=M Vi. = Max V 
oH=Max, 2.7 3.4 
Vot Low-level output voltage Voom in plo=4mA [| 74 | 0.25 0.4 | V 
Viw=Min [io=ama | 74 | 095 08 
Input current at maximum 
[tm __| High-level input current Voo=Max, Vi=2.7V ee 
Total with 


Note 1: All typical values are at Voc =5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, Vcc =5V, Ta =25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
| Propagation delay time, , 
fPLH low-to-high-level output 
Propagation delay time, 
tPHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


C.=15pF, RL=2k2 
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GD54/74LS11 


TRIPLE 3-INPUT POSITIVE AND GATES 


Description 


Pin Configuration 


This device contains three independent '3-input 
AND gates. It performs the Boolean functions 
~ Y=A-B-C or Y=A+B+C in positive logic. . 


Function Table (each gate) 


OUTPUT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


INPUTS 
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Absolute Maximum Ratings 


© SUDDIY VONAGE. VGC ockcoctcceracenteansiveusceet tore scuceaendadeenenieainsencces ta cab eradienees a oueaese sees icin 
e Input voltage ....................0006. Eo daciouioh tadaeepasiecedsnceeees cian tcabsniat bs uannan ei ceeeenor wiaedaseanrenysyeeeise 7V 
e Operating free-air temperature range 54LS .......... cece ceeeee eee eee eee eeeeee ene ees —55°C to 125°C 

| PANS sect syeeiaciadninds taenivarerieeosaaaeesnenniaaes 0°C to 70°C 
e Storage temperature range .............cccecceceececeeeeeeeeeeeeeeeeeeeecesesaeeeeeseeeeees mettesieas —65°C to 150° C 


Recommended Operating Conditions 


Supply voltage . 


y 54 

ae 74 
lot Low-level output current 74 
-. 


5 
| —55 125 
Operating free-air temperature Le - 
) | | TYP , 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 
7 3.4 


| Vit Low-level input voltage s4 fo V 

| 7m] 08 | 

Von | High-level output voltage Vec=Min  v4=Min 64 [25 34 | 
Vor : = ; 

0 


V Low-level output voltage . 
| Vi=Max | lop=8mA 74 | 0.35 05 | 


Input current at maximum | Voc=Max, Vi=7V | 4 
input voltage 
lee | Short-circuit output current Voc=Max (Note 2) —20 —100 | mA | 


Total with _ 
outputs high Neommex | tet | ma 
Total with 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Switching Characteristics, Vcc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
t Propagation delay time, 
PLH low-to-high-level output 
Propagation delay time, 


#For load circuit and voltage wave forms, see page 3-11. 
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Supply current 


C.=15pF, R, =2kQ 


GD54/74LS14 


HEX SCHMITT-TRIGGER INVERTERS 


Description Pin Configuration 


This device contains six independent gates each of Vcc 6A 6Y 5A 
which performs the logic INVERT function. Each in- 
put has hysteresis which increases the noise im- 
munity and transforms a slowly changing input signal 
to a fast changing, jitter free output. 


Function Table (each inverter) 


INPUT OUTPUT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Parameter Measurement Information 


Test Point. Voc 


Re 


ves i: (See Note B) 


+ + 


(See Note A) 


OUTPUT 


Load Circuit 


i ——————-= 3v 


Vi ret( L) OV 


Note C: Generator characteristics and reference voltage are 


Generator Characteristics Reference Voltage 


can[ rm | + [ov 
|i ie] var [oor [sow 


See Note C 
VOLTAGE WAVEFORMS 


Note: A. All diodes are IN916 or IN3064 
B. C, includes probe and jig capacitance 


Absolute Maximum Ratings 


© SUDO VN, VC vacates epnseesiowedieussuintas apepeeenines- pea casomeanprecresrelaneeser cess tel whscecuecatadeeeeness 7V 
© ADM VOWS seccie os uaa cisnscceuaittetance eons ei cores nkesontestedeciecnaaeeouineeeseuneretesances seeeenheanieneonsseas 7V 
e Operating free-air temperature range 54LS oo. ececeececececeeeeeaeees —55°C to 125°C 

TOUS cictocsrasqarseaes seemless seaaceeniiiaaisenesanikeess 0°C to 70°C 
e Storage temperature range ............. cc ccccc cece cee eecceccececceeceeaeeuceuceesucecsecsenuenss —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN ise, 1) MAX | UNIT 
Positive-Going Input _ 
Negative-Going Input _ 
Threshold Voltage (Note 1) Neero¥ si oe : 
Input clamp voltage Voc=Min, \=-18mA ee Oe 
Input Hysteresis (Note 1) 04 0.8 


sion ieveroutsutvolege Voc=Min {84 [26 384 
lon=Max = Vj=Vz_Min| 74 | 2.7 3.4 


Vou 
oy eatevellomsunanss Voc=Min 64,74] 0.25 0.4] 
OL ViFVraMax | lo=8mA | 74 | 0.35 0.5 | 
Input Current at = = = 
Input Current at tee es _ 
Input current at maximum _ _ 


inn | High-level input current Voo=Max, Vi=2.7V CO A 
Low-level input current Vec=Max, V,=0.4V 


i Voc = Max 
Total with = 
Total with = 
outputs low i be 


Supply current 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Note more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, Vcc =5V, Ta =25°C 


t Propagation delay time, 
iain low-to-high-level output 


t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 
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GD54/74LS14 
Typical Characteristics 3 


POSITIVE-GOING THRESHOLD VOLTAGE NEGATIVE-GOING THRESHOLD VOLTAGE 
Vg . Vs 
FREE-AIR TEMPERATURE | _  FREE-AIR TEMPERATURE 


Vr4=- Positive Going Threshold Voltage-V 


-75 -50-25 0 25 50 75 100 125 -75-50-25 O 25 50 75 100 125 
T, Free-Air Temperature — °C 
T, Free-Air Temperature — °C 


HYSTERESIS DISTRIBUTION OF UNIT 
Vs . . Ss 
FREE-AIR TEMPERATURE FOR HYSTERESIS 
850 | 
840 
a ae ; 
‘ o 
” 820 S 
7 oO 
5 810 i -_ fe) 
> —-g00 ~~ > 
ed bs 
ee Os a : 
; eo : 
| 760 = 
is} 
‘ jag 
0 720 740 760 780 800 820 840 860 880 
-75-50-25 0 25 50 75 100 125 vegan rere 
T, Free-Air Temperature — °C 
THRESHOLD VOLTAGE AND HYSTERESIS . OUTPUT VOLTAGE 
V V 


$s) S 
SUPPLY VOLTAGE INPUT VOLTAGE 


Voo=5V 
T,=25°C} 


Threshold Voltage and Hysteresis-V 


VoOutput Voltage-V 


4.5 4.75 5 5.25 5.5 ‘e) 0.4 0.8 1.2 1.6 2 


V, Input Voltage - V 
Vec-Supply Voltage — V 
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Typical Application Data 


TYPICAL APPLICATION DATA 


SINE-WAVE 
OSCILLATOR 


TTL SYSTEM INTERFACE 
FOR SLOW INPUT WAVEFORMS PULSE SHAPER 


0.1 Hz TO 10 MHz 


3308 


MULTIVIBRATOR : . THRESHOLD DETECTOR 


: Open-collector , 
output 
, CS aes INPUT 
INPUT | OUTPUT : 
ns { i 


1 


J 
| 
| 
| 
| 

Me 
| 
1 

_I 


y 
| 
| 
| 
! 
I 
| 
Leip tote 


PULSE STRETCHER 
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TRIPLE 3-INPUT POSITIVE AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 


Description 


Pin Configuration 


This device contains three independent gates each 
of which performs the logic AND function. Y=ABC 
The open-collector outputs require external pull-up 
resistors for proper logical operation. 


Function Table (each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Pull-Up Resistor Equations Circuit Schematics (each gate) 
Voc(Min)—Vox 


Ruax = 
MAX Ny (lon) + No(I) 


R= Voc(Max) — Vo, 
~ lor — Na(li) 


Y OUTPUT 


Where: N, (lo4)=total maximum output high cur- 
rent for all outputs tied to pull-up resistor 
No (1j4)=total maximum input high current 
for all inputs tied to pull-up resistor 
N,(1,.)=total maximum input low current for 
all inputs tied to pull-up resistor 


Absolute Maximum Ratings 


@ SUDOIV VONAOGs Were pecanceactartencesqusenacs paseodunamnudinensoiencutw are des Statacoiomaias enh an oiaceeeleaeoeas 7V 
WD. MO VOUS: eine seen cat eeeccsice oes. rcng tence epetaasaw So raeoan so pendathe andan hi eonsheiancitateseneuearocanaiae 7V 
O10 (610) Bol (10 |; ee cn eee eee mee see Eee met nan eer tre ye eiiacueeapniare al gen pd teeeinteoses eawanediess ad 7V 
e Operating free-air temperature range 54LS. ........... ec cece cence eee e eee eeenes =—55°C to 125°C 

| TOUS secdnicncivcs a denatesdateletagennaeynearemaneldet: O°C to 70°C 
e Storage temperature range .............c cece cece cece nee nen EEE EAE EEE EE EEE EEE EEE —65°C to 150°C 
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Recommended Operating Conditions 


High-level output voltage 


Low-level output current 
Operating free-air temperature 


TYP 


bia (Note 1) 


MAX 


Voec=Min, VoH=Max, Vin =2V 


lo. =8mA 


Total with 
outputs high 


| 
_ 2) 
oO N 


o 
— 


. 
® 


Voc = Max 1.8 


© 
o>) 
a 
> 


3 3 /t =) 


Note 1: All typical values are at Voc =5V, Ta=25°C. 


Switching Characteristics, Voc =5V, Ta = 25°C 
SYMBOL PARAMETER 
' Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


C,=15pF, R,=2kQ 
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HEX INVERTED BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 


Features 


e High Output Voltage (15V) 
e High Speed (tpp>=8.5nS typical) 
e Low Power Dissipation 


Pin Configuration 


Description 


This device contains hex inverted buffers with open 
collector. It performs the Boolean function Y=A in 
positive Logic. 


Function Table (each inverter) 


INPUT OUTPUT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


OUTPUT 


Absolute Maximum Ratings 


SUI OU a coinieeiek essa events varapans eas dita iiew-nnaneascpce ii eed dette aeateoaanesoLacaasdanenieniiesounecaesat 7V 
BV US oie cts ct cs exc sci s rp terteea ected peg tes ane eles asee san easnenaeaciecetegs-adaectensinted ste seatsenessunnaensns 7V 
e Operating free-air temperature range 54LS ooo... eee ccc cece ccccececcccccccececesececes =~55°C 16 125°C 

. GALES waste teredonesceottarinsvacdtecereeeieactaveies 0°C to 70°C 
e Storage temperature range .............cccccccccceeeeeeeeee Hee oiawysaseee ashes enseioeactls —65°C to 150°C 


a 
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Recommended Operating Conditions 


SYMBOL 


High-level output voltage 


Low-level output current 
Operating free-air temperature 


SYMBOL | - PARAMETER. 


TLowievelinput votage | 


TYP 


mm (Note 1) 


Low-level output voltage 


Input current at maximum Voc=Max, V)=5.5V 
input voltage 


1 
High-level input current Vec=Max, V,;=2.7V 
Low-level input current Vec=Max, V,=0.4V 


Total with 
Supply curret eel 
otal wi 


Note 1: All typical values are at Vec=5V, Ta=25°C. 


mA 


Switching Characteristics, Voc =5V, Ty =25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
t Propagation delay time, 7 15 
A low-to-high-level output - 
Propagation delay time, | 


#For load circuit and voltage wave forms, see page 3-11. 


C.=15pF, R,=1102 
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HEX NONINVERTED BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 


Feature 


e High Output Voltage (15V) | 
e High Speed (tpp>=9nS typical) 
e Low Power Dissipation 


Pin Configuration 


Description 


This device contains hex noninverted buffers with 
open collector. 

It performs the Boolean function Y=A in positive 
Logic. 


Function Table 


INPUT 


H 
L 


OUTPUT 


H 
L 


Suffix-Blank: Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 


Circuit Schematics (each gate) 


Absolute Maximum Ratings 


® SUDPIY VONAGE, Viste sinnaicsaianclecasdivawncevetennemeciosacs seaan tare hepiasaneesaas Desires neseeterpeanaae paso ateesass 1V 
DU GS asia eee estrecho ioe ss os eB tea vache nt ede ates ee tad eantnitanecdee es Pe rere 7V 
e Operating free-air temperature range 54LS ooo... ccc ceecececececcecececececececucecacs =—55°C io 125°C 

TONS los Sideaicsaaeapavemnienn ieee weenntaGetodecovetiteatn 0°C to 70°C 
e Storage temperature range .............cc cece ccc eecececececuesececeesseeusceeseceusseseeeeaes —65°C to 150°C 


LRT LL LT LE EL ES ESE ETE TS LEE TET EIDE ES OPE TE SE ITAL EEL TEE ELE LSE TSEC TEE ASE SEITE OE ETE IID CTE SER RTE EET ET IE SENT TOSI 
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Recommended Operating Conditions 


SYMBOL PARAMETER 
Supply voltage 


High-level output voltage 


= Low-level output current 


Operating free-air temperature 


Voc=Min, |= —12mA 


Voo=Min, Viy=2.0V 


Vec=Min, a 16mA 
Low-level output voltage 
Vi =Max 


Input current at maximum 


input voltage Voc=Max, V\=5.5V 


Note 1: All typical values are at Voc=5V, Ta=25°C. 


Switching Characteristics, Voc =5V, Ta = 25°C 
+ SYMBOL PARAMETER 
' Propagation delay time, 
PLH low-to-high-level output 
| Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


C,=15pF, R,=1102 
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DUAL 4-INPUT POSITIVE NAND GATES 


Description 


This device contains two independent 4-input 
NAND gates. It performs the Boolean functions 
Y=A-B-C:D or Y=A+B+C+D in positive logic. 


Function Table (each gate) 


INPUTS OUTPUT 


* N=B-C:D 


Circuit Schematics (each gate) 


INPUTS 
A 


4-34 


Pin Configuration 


Voc 2D 2c 


NC: No internal connection 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J  : Ceramic Dual In Line Package 


OUTPUT 
Y 


GD54/74LS20 


Absolute Maximum Ratings © | | | 
® SUDDIY VONAGE, VOC ccidcisasensiriannnecnsnaziadiesdavasbecsexectects¥eeswvedauseuieasbarceeneesospegun sia See ree 7V 


e Input voltage ...........0.0000,. pe yosinea eit ae aS oat eageneathe Do gnmndsaaesaaitsnadinesbaeneteno ign dra ee aioe 7V 
¢ Operating free-air temperature range 54LS oo... eccececcecceceeceeenees oo =55°C to 125°C 
OE aac ocean nce eines eacneees O°C to 70°C 


e Storage temperature range ..............cccceccccceccecceceecuccuceseuceeeuecuececauceeeaeeeseneas =65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


Voc 


Vou High-level output voltage Voec=Min 


lon =Max 


[ies Short-circuit output current Voc =Max (Note 2) —20 ( 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Switching Characteristics, Vcc =5V, Ta=25°C 


t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 
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DUAL 4-INPUT POSITIVE AND GATES 


Description 


Pin Configuration 


This device contains two independent 4-input 
AND gates. It performs the Boolean functions Veo 2D 
Y=A:B-:C:D or Y=A+B+C+D in positive logic. 


Function Table (each gate) 


INPUTS OUTPUT 


ils 
L 
Li 
H 


NC: No internal connection 


Suffix-Blank: Plastic Dual In Line Package 
* N=B-C-D Suffix-J : Ceramic Dual In Line Package 


Circuit Schematics (each gate) 


INPUTS 
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Absolute Maximum Ratings 


© Supply voltage, VCC ......ccccececceeccceceeeeseceecesssceeecesevveeeeseeeeteeeeesseneeeeseebebeteeebbbbebeececcccn 7V 
MPA WOM gee te pe a cate cinn ct teen ntsc gcsn coerced one ee sees aoecoauareprataeandn see cle ete haitecquntoresecacasncas 7V 
e Operating free-air temperature range 54LS oo... cceccceccccccceccuseceececceuee —55°C to 125°C 

TALE jopiosetceeaeetenatetaarenadeeteiaiansscceearenersns O°C to 70°C 


e Storage temperature range .............cc ccc ceccecccecceccecceccueeeuceuceuceuccuscseceseesenrenss —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


Voc Supply voltage 
lot 
Tp 


Operating free-air temperature 
TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


IL 


Low-level input voltage Be Vv 
m4 


NH | Voc =Max, Vj=2.7V 
bie Low-level input current Voc=Max, V,;=0.4V 
Short-circuit output current Voc =Max (Note 2) —20 —100 


Total with = 
Total with _ 


Note 1: All typical values are at Vec=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Switching Characteristics, Voc =5V, Ta = 25°C 


SYMBOL PARAMETER TEST CONDITION# 
t Propagation delay time, 
PLH low-to-high-level output 
; Propagation delay time, _ 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


High-level input current 


Supply current 


C,=15pF, R,=2kQ 
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QUAD 2-INPUT NAND GATES 
WITH HIGH VOLTAGE OPEN-COLLECTOR OUTPUTS 


Features 
| Pin Configuration 
e Usable in AND-Tie connection 


e High Output Voltage (15V) 


Description 


This device contains four independent gates each 
of which performs the logic NAND function. The 
open-collector outputs require external pull-up 
resistors for proper logical operation. 


Function Table (each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematics (each gate) 


Pull-Up Resistor Equations 


— Vec(Min)-Von 
Ruax = 


N3 (lou) FNo(Iiy) 
INPUTS 
R= Voc(Max) — Vo, A 
MIN low Nall) : OUTPUT 


Where: N,(Io4)=total maximum output high current 
for all outputs tied to pull-up resistor 
Ne (I4)=total maximum input high current 
for all inputs tied to pull-up resistor 
N,(I\_)=total maximum input low current for 
all inputs tied to pull-up resistor 


Absolute Maximum Ratings 
Supply voltage, Voc 


= SUDO VOUBQG) VGb onc Sesintinadenttabuiateaehivcrevs tebe sesso phon iunenduasunednesdeesuiendexe ede lecdaaesdaesbaieesthinnen 7V 
® NNDUL VONAGG® oie cid cesccedwsnssivsseeladecain i ek ie er oan tenasmatd iat rape ane SEAS eatin dias Sanne oemuwenbmuntiedecs 7V 
© AOUIDUL YONGE: paxicciaaassassennattacisasuagenntssdeseasenstantedeussacsatedacacdeetenutaieennaacetincenuiananieiedanen 15V 
e Operating free-air temperature range 54LS .......... ccc ccc eeeeecececeeueeeecenenees —55°C to 125°C 

74LS ........ SAae ink Gora snaca Heras ce ot gn yteidnces O°C to 70°C 
® SlOrage TEMPSatUre: FANG sss.:ccrnseynuxesmnominisdcdumadovenseacecetevesanswnadauneits clevarenads: —65°C to 150°C 


SESSLER TE TS SS TD TO EE Rt SETH 
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Recommended Operating Conditions 
SYMBOL PARAMETER MIN NOM MAX UNIT 

4.5 5 5.5 

5 : 

15 

4 


Voc Supply voltage V 
74 


High-level output voltage 54, 74 


seinehinidl a aermeenet at | 
Ta Operating free-air temperature °C 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN re yMAX| UNIT 
pe 


High-level input voltage 2 


h- t ae 
High-level output current Vj =Max Vou=15V 1000 HA 
VoL Low-level output voltage = — V 
Vip=Max, lo. = Max 0:35 0,5 
Input current at maximum Voo=Max, V)=7V 0.1 -" 
input voltage 
| 


High-level input current Voc=Max, Viq=2.7V 20} A 
Low-level input current Voc=Max, V;_=0.4V 


; Supply current total with 
ven outputs high 

Voc=5.25V 
Supply current total with 
ook outputs low 


Note 1: All typical values are at Voc=5V, Ta=25°C. 


Switching Characteristics, Voc =5V, Ta, =25°C 
Scere Por ele 
pcemnt bani | tse | oe 


#For load circuit and voltage wave forms, see page 3-11. 


C,=15pF, R,=2kQ 
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TRIPLE 3-INPUT POSITIVE-NOR GATES 


Description 


Pin Configuration 


This device contains three independent gates each 
of which performs the logic NOR function. 


; Y=A+B+C 


Function Table(each gate) 


-l 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


a Fak 
rere 


“N=B+C 


Output Y 


Absolute Maximum Ratings 


@ SUDO VON, CG rare cette esac pneu nan ote oe bp neeane cele nnepc ine dune vane secesshoadenseuncantequidarsenes 7V 
DS NU VO sais citese cist aera nt gare es paver agine osaneecumeunelnnseottaneutenneseunnreseeiwynetaaioresedieamenteadiae dees 7V 
e Operating free-air temperature range 54LS .............c ccc cece cceeeeeeeeeeeeeeeeaeaes “55°C to 125°C 

PONS suiptrcmciehdacce vinta vavaiwacseqeatotascouatereiaees 0°C to 70°C 
e Storage temperature range ..........c cece cece eec cece eecececeuceueeaeeeeuseeeueeeuneestueenens =65"°C to 190°C 


GD54/74LS27 


Recommended Operating Conditions 


| 


6 
475 5 5.25 
Low-level output current 
Ta 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX) unr 


Operating free-air temperature 


Voc=Min, . Vip =Max, 


, | 
Input current at maximum Voc=Max, V)=7V 0.1/1 mA 
input voltage 


High-level input current Voc =Max, V,;=2.7V p20] a | 
Low-level input current Voo=Max, V'=0.4V 


; : Voc =Max =20 —100 
: mA 
Short-circuit output current (Note 2) ma 
Total with 
Total with Voo=Max 3.4 6.8| mA 
outputs low 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, Veg =5V, TA= 25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
O 15 


Propagation delay time, 

PLH bin hinhc 

low-to-high-level output C,_=15pF, R, =2KQ 
; Propagation delay time, 1 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


lon = Max, 


Supply current 
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8-INPUT POSITIVE NAND GATE 


Description 


Pin Configuration 


This device contains a single 8-inpbut NAND gate 
and performs the following Boolean functions in Veo NC H  G 
positive logic. 


Function Table 


OUTPUT 
INPUTS A THRU H Y 


All inputs H L: 
One or more inputs L H 


NC: No internal connection 


Suffix-Blank: Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 


Circuit Schematics (each gate) 


INPUTS 
A 


OUTPUT 
Y 


4-42 


GD54/74LS30 


Absolute Maximum Ratings 


© OUI VONEG, VG cosets cece an nnesemeiind saiensaarsenntaeen ensaneuamnedenonianneiiaunn ta heabioutsiiaeadenkatamehs 7V 
© ID VOUS: ett tececrscenae tet eraaswatantevevsnnseccunan en itadd seat abieda rsa eansiuccsastcessiamnt caeeavat anesthe 7V 
e Operating free-air temperature range 54LS ....... cece cccceeceeeeeneeeeeen ens —55°C to 125°C 

eee eee eee en ere O°C to 70°C 
e Storage temperature rANGe ............ 0c ccc cece cece ec ecececeeececeeeeeeeeeeeaeevevasueueeneuenes —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 
54 4.5 5 


5.5 
Voc Supply voltage V 
4.75 5 5.25 
High-level output current sa7a_ [SCO A 
Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TYP 
SYMBOL PARAMETER | TEST CONDITIONS MIN (Note 1) MAX | UNIT 
ee i eee 


High-level input voltage 


Low-level input voltage Ee NM 


Input clamp voltage Vec=Min, \=—-18mA 
High-level output voltage Voo™Min, Vi, =Max | 54 | 2.5 3.4 
lon=Max, 2.7 3.4 


Voo=Min s474[ 0.28 OA 
w-level output voltage 


4 
Low- 
Vin=Min 0.35 9 


@) 
FLowievel input curent | VeomMax. imr0.4V_ | OR 
os | Short-crcut output curent | Voo=Max (Note 2)__———« 20100. 


Total with 
outputs low 


-—100 


mA 


Supply current 
Voc =Max 0.6 1.1 


Note 1: All typical values are at Vcc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Switching Characteristics, Vcc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION# 
t Propagation delay time 
PLH low-to-high-level output, 
t Propagation delay time 
PHL high-to-low-level output, 


#For load circuit and voltage waveforms, see page 3-11. 


MIN TYP MAX UNIT 


C,=1 5pF, R, = 2k& 


= 
16) 
N 
oO 


© 
_ 
ol 
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QUADRUPLE 2-INPUT POSITIVE OR GATES 


Description 


Pin Configuration 
This device contains four independent 2-input OR 


p 
gates. It performs the Boolean functions Y=A-Bor 
~ Y=A+B in positive logic. 


Vice 4B 4A 


Function Table (each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


INPUTS 
A 


OUTPUT 
Y 


Absolute Maximum Ratings 


© SUD IY VOM, VC aie atectenccsetceesanecestinn tte cionnuacat vueroeeamacte pinup Fen rataanecacedes evade eeeeseeneeecieacaaces 7V 
@ TMU VONAOE. os5ncyccioneacaascarisetantentaraaneroeseeesatupaeesoocenesenoeracaanicate teriaskeussuadassecece abe ous saes 7V 
e Operating free-air temperature range OG gk odcnadcatenee notes ron bepeentiaseniasiesatesiens mo” 10 Leo GC 

CASS: gicreaedpuinnndnta ieee eitisaiansedecccaeetenenes: O°C to 70°C 
@ Storage temperature rANGE .............cccec cc cec cence ec ec ees eeeeeeneceeeeeeeeeeeneaeeeneeueneentey —65°C to 150°C 


GD54/74LS32 


Recommended Operating Conditions 


i 
7 a TE 
erases Pa a 


(Syaeveromouieurent So 
gore 


Voc 


Ta Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MAX | UNIT 
ae 1) 


Input clamp voltage Vec=Min, |=—18mA 


High-level output voltage Voo=min Vin=Min 2.5 3.4 
lon = Max 27 3.4 
=Mi a | 54,74 | 74 0.25 0.4 
Low-level output voltage V 
Vi. =Max ferme 0.25 0.5 
Input current at maximum Voc=Max, V)= 0.1 
input voltage 
High-level input current Voc=Max, V,;=2.7V es 


Low-level input current Voc=Max, V,=0.4V —0.4 | mA | 
Short-circuit output current Voc=Max (Note 2) 


Total with 

= 6.2 

outputs high (a REI 
outputs low 


Note 1: All typical values are at Vec=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


SYMBOL 


< 


< 


locH 
Supply current 


loet 


Switching Characteristics, Vcc =5V, Ta=25°C 


SYMBOL PARAMETER TEST CONDITION# 
t Propagation delay time, 
eee low-to-high-level output 

Propagation delay time, 
high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


C.= 1 SpF, R, =2k& 


teHL 
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QUAD 2-INPUT NAND BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 


Features ‘ 


Pin Configuration 


e Usable in AND-Tie connection 
e High fan-out (lo, =24mA max) 


Description 


This device contains four independent gates each 
of which performs the logic NAND function. The 
open-collector outputs require external pull-up 
resistors for proper logical operation. 


Function Table (each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


: Circuit Schematics (each gate) 
Pull-Up Resistor Equations 


R= Voc(Min) —Voy 
MAX Nally) NaC In) 


A = Voc(Max) — Vor ; 
" lor — Na(I) - 
Where: N,(lo4)=total maximum output high current 
for all outputs tied to pull-up resistor 

Nz (14)=total maximum input high current 
for all inputs tied to pull-up resistor 
N;(I,,)=total maximum input low current for 
all inputs tied to pull-up resistor 


Absolute Maximum Ratings 


® “SUDPIY VONAIG) Vee. wnecenancd Lccaseverstsaeucsuones. baucauenennatatslnadasanensheseduadwseeeceedcaik dduscdbeashiaanoenuoadia 7V 
© TUE VOM AOS. ge eeremstenerccicsca tre tes ec cfs a ose boners cannes tndnieis snatseeecraonsarareenip acta deseiaven base cbteadenees 7V 
MOU OS hese cc sig Saerete nective deeb et paeenang Sasotenteaerceqnevet a eeehaiendaiceu es aadieaaesat tine aene. 7V 
¢ Operating free-air temperature range 54LS ........ uh ee ae eine goamdwenae oie waagscenuaetes =55°C to 125°C 

GAGS saa bordatomnyidusateesseenvieusueegeubeteseceuias sence: 0°C to 70°C 
e Storage temperature range ..............cccc cee ccc ceccececceeceeceeeeeeecueeuesuecuccuseeceecences =65°C 10: 150°C 


SSS SSS sss il sss 
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Recommended Operating Conditions 


Supply voltage 


High-level output voltage 


54 
cc 
74 
, 
54 
lot Low-level output current 
74 
54 
Ta 


Operating free-air temperature 


TYP 


se (Note 1) 


SYMBOL PARAMETER 


High-level input voltage 


Low-level input voltage 
ee ee oe 


Input clamp voltage Voc=Min, |=—18mA 


High-level output current Vec=Min, Voy=Max, Vi_=Max 250 


in |} iy =12mA_ | 54, 74 0.25 0.4 
Vo. Low-level output voltage | 


ol =24mA 0.35 05 
Input current at maximum Veo=Max, V=7V 
input voltage 


High-level input current Voc=Max, V\=2.7V 
Low-level input current Voc=Max, V;=0.4V 


| Total with 
Supply curret 
Total with ve 
CCL outputs low cc 


Note 1: All typical values are at Voc=5V, Ta=25°C. 


O}lnm] © 


on) 
—v 
i) 
ee 


| 
oO 
ph 
3 3 / 3 


Switching Characteristics, Voc =5V, Ta=25°C 
SYMBOL PARAMETER TEST CONDITION# 
t Propagation delay time, 
eo low-to-high-level output 
C,=45pF, R, =667 2 
t Propagation delay time, 
ial high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


MIN TYP MAX 
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BCD/DECIMAL DECODERS 


Features 


Pin Configuration 
DATA INPUTS OUTPUTS 
peor Meee, 


e Diode clamped inputs 

° Also for application as 4-line-to- 16-line decoders: 
3-line-to-8-line decoders 

¢ All outputs are high for invalid input conditions 

e Usable as a 3-bit binary/octal decoders 


Description 


_ These BCD-to-decimal decoders consist of eight in- 
verters and ten, four-inpbut NAND gates. The in- 
verters are connected in pairs to make BCD input 
data available for decoding by the NAND gates. Full 
decoding of input logic ensures that all outputs re- 
main off for all invalid (10-15) input conditions. 


OUTPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


BCD Input Decimal Output 


Function Block Diagram 


INPUT A OUTPUT O 


O 
@) 
ius] 
> 
(oe) 
nn 
o 


- OUTPUT 1 


OMONOO! AWNH=O0 


OUTPUT 7 


(10) 
OUTPUT 8 


INVALID 
ITTITIT/rrIrTrIrrzr¢1xgrigéizrie 


LITTLE) TIF -rericrccrcreer 
LEI IeCcl|rrzt Te Tl|Iorceer 
ee 2 er eT ele LS ee 
Lele eel frp er ll ere ee 
LtIiTtLA! TE TIT Tilt rT Te 
LEE E |) rere) ere |) 
Bi CA Oe ee CA Ces Gl es Gin Clem en Lae cal (CS Gen BA al (IO) 
LEE IL | cs ELL Tre cee Tl] oO} 
ff 2 Ee ee aa a 
eee Gg a cea Hae i sed Se Man Se Oe ll (IR ORs Ge cs 
LILI LDIF irt Te) T TTT Tl Ss 
2 Ee) ee aS eS I 


(11) 
OUTPUT 9 


Absolute Maximum Ratings 


e Supply voltage, Veg ....cecccecceeeccceee. ea eset ce ectsnrpsdstossca pea aes ck eo ncestataseas eee, 7V 
@ WAIIGE VONAGE? sp aarsestae wis ceicneteas eyed aatiesadot-n cas uijeronanseyeeiawiiyatecantteaniusanacdiaterpiiesweteevsncatseatidanectiedccs: 1V 
e Operating free-air temperature range 54LS ooo. cecccoocccccc cece cece cccecceeccecceeceecs —55°C to 125°C 

WO pace ichceagecenanaianitnsecieaseehenectaxersandaenidt O°C to 70°C 
e Storage temperature range ......0....0. cece ceccceecccuccecee cece cecee seve eeceeeebebeceecccn. =69°C to 150°C 
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Recommended Operating Conditions | 


SYMBOL | PARAMETER. MIN NOM MAX |: UNIT 
Voc Supply voltage 7 | V 
| | | 475 5 © 5.25 | 
. - 7 ; 


TYP 


ws (Note 1) 


SYMBOL PARAMETER 


High-level input voltage 


a 
ce 


Input clamp voltage Vec=Min, |=—18mA 


Voc=Min  =-Vy, =Max 
High-level output voltage | 
lon = Max Vin=Min 


| a V 


Input current at maximum Vec=Max, V;=7V , 01 
input voltage 


| ty | High-level input current Voc=Max, Vj=2.7V 20 


Pi Low-level input current Voc =Max, V,=0.4V —0.4 


eae | Voc =Max _ _ | 
Short-circuit output current (Note 2) | 20 -100 | mA 


ee | Supply current Voc =Max (Note 3) 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Note 3: Icc is measured with all outputs open, and all inputs grounded. 


Switching Characteristics, Voc =5V, Ta, = 25°C 


. FROM TO | 
SYMBOL (INPUT) (OUTUT) TEST CONDITION# MIN TYP MAX UNIT 
20 30 


C.= 1 5pF, R, = 2kQ 


3 Levels 
of Logic 


of Logic 


* tp.4=Propagation delay time. low-to-high-level output 
* tex. =Propagation delay time, high-to-low-level output 
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APPLICATION EXAMPLES 


(1) 4-bit binary/hexadecimal decoder 


6) 9) 
A 1 1 
2 2 
B 3 3 
INPUTS 74LS42 4 ? 
Cc 5 5 
6 6 
D 7 7 
8 8 
9 g 
OUTPUTS 
) 8 
1 g 
2 10 
| 11 
74LS42 4 12 
5 13 
6 14 
co e 7 15 
% 74LS04 2 
) 
(2) 3-bit binary/octal decoder with enable input 
O 
A 1 
2 
NES ye >} outputs 
74LS42 4 
CG 5 
6 
ENABLE INPUT E 4 
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AND-OR-INVERT GATES 


Description 


This device contains a NOR gate with two 2-input 
AND gates as the inputs and a NOR gate with two 
3-input AND gates as the inputs. 

It performs the following Boolean functions; 

1V¥=TA-1B-1C + 1D-1E-1F 
2Y=2A:2B + 2C-2D 


Function Table 


*N=1A:1B-1C 
*M=1D-1E-1F 


INPUTS 


Pin Configuration 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J - Ceramic Dual In Line Package 
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Absolute Maximum Ratings 


® SUDO VONAGE, VCC: ce cwsicrcshiesssckantas teens diumsnscvaneieecenanlenronisseeestietanesriageencaenan ee nef." 
MHD MOM AOS acemiccecacptne asec aaesenencedaciieetieecienalte secagties oles seeder choavbvansy aden sania amane eee eoeeamasbieedee: 7V 
e Operating free-air temperature range 54LS ..... Ippreale bea aieonaeniersi aoa es eae miata Satu eartaen —55°C to 125°C 

WANES: ccs6 utiete cane bermtnce voeesdeaasaneyatenraesaeaamunatts O"'G to 70°C 
e Storage temperature range ............ ccc cece ec ec ec ee eect eect eceeeeeeeaeaeeeeeeeasneeenes oe =65°C io 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER | MIN NOM MAX | UNIT — 


TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


ee 
Vik Input clamp voltage Vec=Min, |=—18mA V 


| VoH High-level output voltage Vee“ Mm Vin=Max us Be V 
| | lon=Max 27 3.4 
. Vec=Min | Ilo. =4mA | 54,74 0.25 0.4 
Vo. Low-level output voltage . ae a V 
Vi=Min 0.35 0.8 
| Input Current at maximum Vec=Max, Vj =7V 0.4 mA 
input voltage - 


ie High-level input current Voc=Max, V,=2.7V 20 
ie Low-level input current Voc=Max, V,=0.4V 


Voc = Max (Note 2) =20. 


Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Switching Characteristics, Voc =5V, Ta = 25°C 


SYMBOL ~ PARAMETER TEST CONDITION# 
t Propagation delay time, 
PLH low-to-high-level output 

Propagation delay time, 

high-to-low-level output 


#For load circuit and voltage wave forms, see page a4 12 


C_=15pF, R,=2kQ 
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2WIDE 4-INPUT AND-OR-INVERT GATES 


Description 


Pin Configuration 


This device contains a combination of gates each 
of which performs the logic AND-OR-INVERT 
function. 


Y=ABCD+EFGH 


Function Table 


ene 
etefefofer fetal y 


L 
=a 


All other combinations 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematics 


INPUTS 


Absolute Maximum Ratings 


©. SUDDIV VONEGS, Vee ccctiaeniwsirecinresrsieciaraness puhitateioiastdavamebavalitet telat seotaaceheatecanredeiaitadaiaces 7V 
© INPUT VONAGE ks cos csccccseineirgeacanecserertanavanreeatecenditsdpiabaseaian ones temmaddeeroionernbisaiaeanabasueniictenesetnss 7V 
e Operating free-air temperature range. 545 2.0.2... cece cece cence eee ee ee ee eee eeees —55° to 125°C 

FOS eich pete eee ee 0°C to 70°C 
e Storage temperature range .................. cece scence eens ec eceneeeeeneneeceteeneeeeseneensasaes —65°C to 150°C 


a SS SS FS SS 
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Recommended Operating Conditions 


Supply voltage 


Low-level output current —— 73 


ee ee 
————eee eT 0 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS —— 1) MAX | UNIT 
V 


High-level input voltage 


SaaS <a SE 
lo eee pa [oa 
oo 


| Vi_ | Input clamp voltage Vec=Min, 


Voc=Min, Vip =Max 


lon=Max, = Vy=Min 74 | 2. 2.7 3.4 
=Mi 54,74 0.25 0.4 
Low-level output voltage =Mi 
Input current at maximum Vec=Max, Vj=7V 0.1 sa 
“ec voltage 
| Im | High-level input current Voc=Max, V\=2.7V 


Ver =Max 

Short-circuit output current CC —100 A 
(Note 2) ‘ 

Total with 

. Voc = Max 0.4 08] ma 
outputs high 
Total with 
Voc =Max 

outputs low 
Note 1: All typical values are at Voc=5V, Ta =25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed ond second. 


Vou High-level output voltage 


Supply current 


Switching Characteristics, Voc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX 
t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
ert high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 


C,=15pF, R,=2kQ 
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DUAL NEGATIVE EDGE-TRIGGERED MASTER-SALVE J-K 
FLIP-FLOPS WITH CLEAR AND COMPLEMENTARY OUTPUTS 


Description 


| Pin Configuration 
This device contains two independent negative- 


edge-triggered J-K flip-flops with complementary out- 
puts. The J and K data is processed by the flip-flops 
on the falling edge of the clock pulse. The clock trig- 
gering occurs at a voltage level and is not directly 
related to the transition time of the negative going 
edge of the clock pulse. The data on the J and K 
inputs is allowed to change while the clock is high 
or low without affecting the outputs as long as setup 
and hold times are not violated. A low logic level on 
the clear input will reset the outputs regardless of 
the levels of the other inputs. 


Function Table(each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J  : Ceramic Dual In Line Package 


| inputs | Outputs 
far Toak[s[k[ a a 
| x x | xX 


£ 
Ol 


X= Either Low or High Logic Level 

4=Negative going edge of pulse 

Qo=The output logic level before the indicated input conditions were 
established. 

Toggle =Each output changes to the complement of its previous level on each 
falling edge of the clock pulse. 


47-7” L 
re) 
ro) 
vo) 
ee ee 


O 
) 
| Ol 
f) 


Logic Diagram (Each Flip-Flop) 


O CLEAR 2(6) 


e 
CLOCK (CLK) 
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Absolute Maximum Ratings 


® SUDO VONAGG 2 VGC. bas sewssccceenncsnctesneyneecectieaeneeatvenenina sae inenesenocsacctd maeceinadanenierentaentonaietas 7V 
@ MOU. VONGOS sai sesieiecniecaceccdcushiecaiesnesacnadatesecearts anansieniiamreenebienteerendcaeeardtaaremeetetenees 7V 
e Operating free-air temperature range 54LS ....... eee ee eee nent eee ee nena eeees —55°C to 125°C 

CAUSS: ehenaecodantit aioatauseeasiaancntotiasireriahcmnehs 0°C to 70°C 
© Storage temperature rANGe ............cccceec ccc cec eee ec eee eee eee eceeceeeeeeeeeeeneceeseeaeee tees —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER NOM MAX UNIT 


Sanpiydolisse se eC V 
| 74 =| 4.75 5 5.25 


High-level output Current 54, 74 


Clock high i ee 
[Presetlow | 25 
Se 


Clear inactive-state | Clear inactive-state setup time = time a 


Data hold time 
Operating free-air temperature os = 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN ate Se MAX | UNIT 


— High-level input voltage 


— Low-level input voltage =o 
P74 8 


= Input lamp voliage eT EE 
Yow [Homie cu voce | YeorMin, varwex [sa [25 a4 
lnieeehesemonall Pe vee 


Vec=Min 94,74 ae a 
Low-level output voltage Vi=Max |) =ama 
ie iad i Td 


Input current 


at maximum ee sosy Vi=7V 
input voltage Clock 


High-level Voc=5.25V, Vj=2.7V 
input current 


ES = 
| Low-level : 
input current Voec=5.25V, V,=0.4V 


il 


Short-circuit output current | Voc=Max (Note 2) /-20  -100| ma | 
aaa Ves=Max (Note 3) a CS 8 


Note 1: All typical values are at Voc=5V, Ta~=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: With all peuple open, Icc is measured with the Q and o outputs high in turn. At the time of measurement, the clock input is grounded. 
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Switching Characteristics, Voc =5V, TA=25°C 


SYMBOL* FROM(INPUT) TO(OUTPUT) 
Clear, Clock QorQ 


. fmax= maximum clock frequency 
* tpLH=propagation delay time, low-to-high-level output. 
* tpH_=propagation delay time, high-to-low-level output. 


#For load circuit and voltage waveforms, see page 3-11. 


a 


Application Example 
HIGH-SPEED 1/3 DIVIDER 
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DUAL D-TYPE POSITIVE EDGE-TRIGGERD FLIP-FLOPS 
WITH PRESET AND CLEAR 


Description 


This device contains two independent D-type Pin Configuration 


positive edge triggered flip-flops. 

A low level at the preset or clear inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When preset and clear are inactive 
(high), data at the D input meeting the setup time 
requirements are transferred to the outputs on the ~ 
positive-going edge of the clock pulse. Clock triger- 
ing occurs at a voltage level and is not directly related 
to the rise time of the clock pulse. Following the hold 
time interval, data at the D input may be changed 
without affécting the levels at the outputs. 


Suffix-Blank: Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 
Function Table | 
INPUTS OUTPUTS 
* The output levels in this configuration are not PRESET CLEAR CLOCK D [| Q @Q | 


guaranteed to meet the minimum levels for Voy 
if the lows at preset and clear are near V,, max- 
imum, Furthermore, this configuration is 
nonstable; that is it will not persist when either 
preset or clear returns to its inactive (high) level. 


X 


Function Block Diagram 


PRESET 


GD54/74LS74A 


Absolute Maximum Ratings 


M SUD VON VCO cecsestndcconasmassaiaccasesanecnasadew use dodacsbsenbevcaesdcdsaak notsacegendaeneceacoadsuemioanannnses 7V 
© TUE Ae ge crac cence sa onc eae ante pce danse aes enon een dap p seen asad eaten re bescaweaceccuce 7V 
e Operating free-air temperature range 54LS 00.0... c cece eee eee eeeeeeeees =55°C to 129°C 

OS dee seed ieee pee oa sane eraevoeeeaes O°C to 70°C 
® SIOTAde TEMDCTAIUIS TANOS sascencicctvccusnseatlecrranidaenendaperevenersaneatenniddiianievetes uel —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MN” NOM MAX [UNIT 


NOM ‘MAX 
Supply voltage 54 | 45 
| 740 | 4.75 5.25 
25 
[* 
0 70 


High-level output current p474 | 400 |_| 


54 
74 
Low-level output current er ee ee 
ae 


MIN 

Vee 4.5 V 

a 2 

pomerncnarcsneren ns SA 
jowlevel data 

ewes C“‘“‘sS*~sSCCSC~“~*idC 

. 


* t for rising edge 


Operating free-air temperature 584 | 551285 
oe 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN mer MAX | UNIT 


High level input voltage 


Low-level input voltage | 
74 |B 
Input clamp voltage Voc=Min, |=—18mA 


High level output voltage | Voc=Min, V\.=Max | 54 | 25 34 V 
low=Max, Vy=Min | 75 | 2.7 3.4 


= 
7 
VoL Low level output voltage Vi = Max lop =4mA_ | 54,74 0.25 0.4 
Vii=Min 0.35 0.5 
= 
IL 
=0 


< 


Input current at maximum Voc =Max 0.1 
input voltage Vi=7V__| PR, CLR po 


High-level input current | Voo=Max 
Vi=2.7V__| PR, CLR 


V 
mA 
Low-level input current | Voc=Max mA 
veo4av [PROLR | 08 | 
Short-circuit output current | Vcgo=Max (Note 2) | =20- | —100 
Supply current Voc=Max (Note 3) 


a 


Note 1: All typical values are at Voc=5V, Ta=25°C. 


Note 2: Not more than one should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all inputs grounded and all outputs open. 


e 
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Switching Characteristics, Voc =5V, Ta =25°C 


<a FROM pene TO oe TEST CONDITION# MIN TYP MAX UNIT 


es nar preset iat 
oh or Clock QorQ 


max= Maximum clock frequency 
. bg eae delay time, low- -to-high-level output. 
* tpy.=propagation delay time, high-to-low-level output. 
#For load circuit and voltage waveforms, see page 3-11. 


Application Example 
% divider 


CK 


#For load circuit and voltage waveforms, see page 3-12. 


NSS SS SE ED RIT 
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4-BIT BISTABLE LATCH 


Features 


¢ Enable inputs common to two circuits each Pin Configuration 


¢ Q ad Q outputs 


ENABLE . 
OUTPUTS. INPUT OUTPUTS 


1Q 2Q 2@ 1-2E GND 30 3Q 4Q 


Description 


This device contains 4 D-type latch circuits and is 
provided with enable inputs E common to 2 circuits. 
each. When E is high, the information from the data 
input D appears in the outputs Q and Q. When the 


- D signal changes, the signal that appears in outputs 10 1D 203-4E Vcc 3D 4D 40 
Q and Q also changes. When E changes from high - QUTPUT DATA ENABLE DATA OUTPUT 
to low, the status of D immediately before the change a 
is latched. While E is low, the status of Q and Q does 


tch € Dj h d ; Suffix-Blank: Plastic Dual In Line Package 
not change even | IS Changed. Suffix-J : Ceramic Dual In Line Package 


Function Table (Note 1) : | . 
Block Diagram (Each Latch) 


DATA 
INPUT DO 


Note 1. Q°,Q° : Level of Q and@ before the indicated steady-state input con- 
ditions were established. 
X: Irrelevant 


ENABLE ¢ 
INPUT 


THE OTHER LATCHES 


Absolute Maximum Ratings 


® Supply VOURGS, V eG. oesccedeeses teecxuvernesentarneisenarrneee ins ee er rere 7V 
©. WOU VONAGE ac idcicsantseecorenclcceiecctaesdineaieiscasernn ale muaplanenraniiaee saeinysaincnusi eo meswie tie eaextaneataaeedtuts 7V 
e Operating free-air temperature range S4LS .......... cece entree etter eens —55°C to 125°C 

| KS See ene ree eee vO orn anne ne ere cabeaons 0° C to 70°C 
e Storage temperature range ............... ccc eee eee e eee erie cee Joie sana ea eee taess —65°C to 150°C 


SS Fa a I ST BS I ST 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 


| low | High-level output current 6474 | 400 
Low-level output current ee 
Width of enable pulse a 
| th | Hold time Ee 


Operating free-air temperature a 
74 
SYMBOL PARAMETER 


High-level input voltage 


Vit Low-level input voltage a 
ma [8 
OH 


Input clamp voltage Voec=Min, |=—18mA ad | 


Vecn=Min V,, =Max 2.0 “3.5 
V High-level output Voltage ae ts V 


Input current at maximum 
input voltage 


High-level input current 


l Low-level input current a mA 
: : Voc =Max 
. —20 —100 mA 
Short-circuit output current (Note 2) 


loc Supply current Voc =Max (Note 3) 6.3 IZ 


Note 1: All typicals are at Vec=5V, Ta=25°C. 


Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all outputs open and all inputs grounded 


Switching Characteristics, Voc =5V, T,=25°, unless otherwise noted 


SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT 
| MIN TYP MAX 


Low-to-high-level, high-to-low-level output propagation 


| time, from input D to output Q 


Low-to-high-level, high-to-low-level output propagation 


time, from input D to output O 


Low-to-high-level, high-to-low-level output propagation 


Time, from input E to output Q 


Low-to-high-level, high-to-low-level output propagation 


time, from input E to output Q 


CL= 1 SpF, Ri =2k2 
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4-BIT MAGNITUDE COMPARATORS 


Features 


Pin Configuration 


DATA INPUTS 


e Typical power dissipation 52 mW 
° Typical delay (4-bit words) 24 ns 
B2 A2 Al Bi AO BO 


Description 
A 


6 Te 
These four-bit magnitude comparators perform com- Pt yd 
parison of straight binary or BCD codes. Three fully- 
decoded decisions about two 4-bit words (A, B) are eo ee 
made and are externally available at three outputs. BO 
These devices are fully expandable to any number 
of bits without external gates. Words of greater ee ee 
length may be compared by connecting comparators 
in cascade. The A>B, A<B, and A=B outputs of a 
stage handling less-significant bits are connected to if 3] 


the corresponding inputs of the next stage handl- oe 
ing more-significant bits. The stage handling the INPUT CASCADING INPUTS OUTPUTS 


least-significant bits are connected to the cor- 
responding inputs of the next stage handling more- 
significant bits. The stage handling the least- 
significant bits must have a high-level voltage applied 
to the A=B input. The cascading path is im- 
plemented with only a two-gate-level delay to reduce 
overall comparison times for long words. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


ar | Gascading Inputs | Outputs 
AS, B3 | A2, B2 | A1,B1 | AO,BO | A>B A<B A=B[ A>B  A<B_ A=B 


X 


Xx 
Xx 
x 
* 
X 
X 
»4 
Xx 
H 
L 
L 
x 
H 
L 


RExXrrr xx «<>< ><> 

oa el ade eS ae aa BE as BY eee! © 
EPreieir ir secre 
| ca sees FAR Gc a en ee a | ee 


mol Lr om KK KK KKK 


H=High Level, L=Low Level, X=Don’t Care 


Absolute Maximum Ratings 


® SUpply VONAGE; VG ccc cassaedeinersemensesanimysaniceeoreaseteianinadavsdeten sin eneerecintiavasadagaoneadtamotaigzsess 7V 
®> WABUE VONAGE ae icvxsecextusdaasanceeng eevee cqncetss Fecckaeurasc este pecsegs etecnmertnaebnmasisedhaqnar ohms denenvariasarties 7V 
© Operating free-air temperature range S4LS ........... cee ener eee eees —55°C to 125°C 

iC: hc eee Cen er meen ee eer err 0°C to 70°C 
e Storage temperature range ..............c ccc ccec cece eee ere eee etree reese nett este eee esa ees —65°C to 150°C 


ee 


- @D54/74LS85 


Function Block Diagram 


= 


a2 ST | ee 
Ht, 
meat TT 


ie HiT — 
2 
A<B 
3 
A=B 
4 
A>B 


| 1 L 
at Tr | 
"1 He 


— . 
i" 
=| 
= din 
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Recommended Operating Conditions 


SYMBOL PARAMETER | MIN NOM MAX 
Supply voltage Le V 
4.75 5 5.25 


54 4.5 5 5.5 
Voc 
4 | 475 6 525 
| a ee ee 
OL m 
2 
° 4 


Low-level output current 


—55 
od @ 


SYMBOL PARAMETER TEST CONDITIONS 


| 
Vit Low-level input voltage 
74 
OH 


sah 
a | 


2 |v 
pono: Y 
Input clamp voltage Vec=Min, |=—18mA P| V 
Vac=Min V,, =Max 2.5 3.4 

V High-level output Voltage oc te V 


54, 74 
Vo 
Input current at maximum Voc =Max A<B, A>B 


74 


0.35 0.5 


oO 
he) 
oO 
(e) 

fh 


NO 
e= 
> 


V.-=Max | A<B, A>B 
Low-level input current cc 


Vec= Max 
(Note 2) 


Supply current Voc =Max (Note 3) 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all inputs at 4.5V, and all outputs open, A=B grounded. 


—100 mA 


| 

N 

fo) 
1} | 
ie wie ak 
NaS O;/w]— 


10 


DW) 
oO 
3 
> 


> 
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MIN TYP MAX | UNIT 
24 36 


27 45 


Switching Characteristics, Voc =5V, Ta=25°C 


ii NUMBER OF 
PARAMETER oii : . TEST CONDITIONS 
INPUT OUTPUT |GATE LEVELS 


A<B, A>B 
teLH 


& 


Any A or B data input 2! 
1 11 


15 


23 45 
cs 
fe 
Ics 
ocIcy 


nt SL 
rere 


Any A or B data input 
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QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 


Description 


Pin Configuration 


This device contains four independent 2-input 
Exclusive-OR gates. It performs the Boolean func- 
tions Y=A ® B=AB+AB in positive logic. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J  : Ceramic Dual In Line Package 


Function Table (each gate) 


INPUT OUTPUT 
pA | 


Schematics of Inputs and Outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


250 2 NOM 
Voc 


12.5 k2 NOM en 


INPUT OUTPUT 


Absolute Maximum Ratings 


e Supply voltage, Vcc ......... ss ca cic dsceuieduehsbe aaa post asedsaaadeeete Gare utieea mete NauA pete neeeoncaanebennemiacaanreseldnepp eter 7V 
@. INPUE VONAGE: ix5.cccieidnccaceiesccacusersessicceatincarsiegesetetunars same iansnaese PE er ne ee 7V 
e Operating free-air temperature range S4LS. ......... eee ee eee eee e eee ettnee eee t ens —55°C to 125°C 

TS cco ceinsasecaccontnetuncttenonsadenibaueninleear iso 0°C ta. 70°C 
e Storage temperature range .............. cece cee ee eter e erect ee eet aren eee een een eeceeseesaeetans —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 
V 


Vec Supply voltage Y a | 
74 4.75 5 5.25 
a ee High-level output current 54,74 


| Low-level output current 
ia i m4 | 


Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| TY 
SYMBOL PARAMETER TEST CONDITIONS MIN aoa MAX | UNIT 
aes 2 eee Es 


High-level input voltage 


Low-level input voltage V 
mf 8 


Input clamp voltage Voc=Min, |=—18mA 
Von High-level output voltage Vee MIG Vmax 2° 34 
loy=Max — Vyy=Min 2.7 3.4 | 


Vec=Min HloL=4mA | | 54,74 0.25 0.4 
Low-level output voltage Vi. =Max 
Vii=Min 035 0 


Sa fewer [el 
Short-circuit output current —20 —100 


Total with 
Total with _ | 
na 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
Switching Characteristics, Veg =5V, Ta =25°C 
PARAMETER * FROM (INPUT) TEST CONDITION# MIN TYP MAX 
t 12 23 
AorB Other input low 
15 pF 10.17 
t. 
AorB Other input high 


* tpLy= propagation delay time, low-to-high-level output. 
* tpy.=propagation delay time, high-to-low-level output. 


#For load circuit and voltage waveforms, see page 3-11. 


o) 


Supply current 


UNIT 
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DECADE COUNTERS 


Description 


Each of these monolithic counters contains four masterslave flip- 
flops and additional gating to provide a divide-by-two counter and 
a three-stage binary counter for which the count cycle length is 
divide-by-five for the LS9O. 


All of these counters have a gated zero reset and the LS90 also 
has gated set-to-nine inputs for use in BCD nine’s complement ap- 
plications. 


To use their maximum count length (decade, divide-by-twelve, or 
four bit binary), the B input is connected to the Q, output. The in- 
put count pulses are applied to input A and the outputs are as 
described in the appropriate truth table. A symmetrical divide-by- 
ten count can be obtained from the LS90 counters by connecting 
the Q, output to the A input and applying the input count to the 
B input which gives a divide-by-ten square wave at output Q,. 


Function Block Diagran 


Pin Configuration 


INPUT RO(1) RO(2) NC Veo R91) R9(2) 


NC: No meternal connection 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Duat In Line Package 


Function Table 
RESET/COUNT TRUTH TABLE 


RO(1) RO(2) R9(1) R92) Qp Qo Og Aj 


BCD COUNT SEQUENCE 
(See Note A) 


BI-QUINARY (5-2) 
(See Note B) 


LeOrrerr Leer eg 
mTrrtreereeriire 
2 2 ae 2 


L 
Li 
L 
L 
L 
H 
H 
H 
H 
H 


Iretreitiririnr 


O 
1 
2 
3 
4 
° 
6 
7 
8 
9 


Pris ltarrrr 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 


0) 
1 
2 
3 
4 
5 
6 
7 
8 
9 


rmFroitirtrereereaiTer 


Note A: Output Qa is connected to input B for BCD count. 
B: Output Qp is connected to input A for bi-quinary. 
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Absolute Maximum Ratings 


@ Supply Voltage... Veg cucriciicncineicesdesteniosdndsnnmdesnecdaeeasi.reaaiqumeebaensursdanaiar encdnnesensas eeeennoetiaees ona 7V 
®- INOUE VONAGE accsasicicnseniescninadrasavncededpwrenrshaderennsamarisainesvenqayevediuiesantuaeensoneitereaeinaes veseteseseecs iN 
e Operating free-air temperature range 54LS ow... cece cette eee ete e eens —55°C to 125°C 

TONS. Sactene seta oca te nuae eee wsianadee eae ess teases O°C to 70°C 
e Storage temperature range .............. cece esses eee ceeee nee eeneeeeeneeneeeeeseesaenaneeees —65°C to 150°C 


Recommended Operating Conditions 


Reset inpul is 
Reset Release Time 26S 


= 125 
Operating free-air temperature 05 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 
Highlevel input votage [| SOS~—~—~—SsSs~—Ss—C“—sSCSs—‘“‘—sSCC 


a ee ae 
ik kati Pld 7 
ma |. 08” 


Input clamp voltage Voo=Min, =~ 18mA 


=Mi = 54 2.5 3.4 
High-level output voltage Voc=Min, — Vi_=Max 54 


low=Max,Vig=Min 273.4 
Neca 54, 74 0.25 0.4 
Low-level output voltage Vi, =Max 7 V 
pReset | Ot 


Voc =Max 

Input current at maximum Vi=7V 

input voltage Voc =Max mA 
V,=5.5V 


pA 
ee 


High-level input current 


Low-level input current 


2 ee 2 


Short-circuit output current Voc =Max —20 —100 | mA 
(Note 2) 
Supply curren Voo=Max (Note 5) 


Note.1: All typical values are at Voc=5V, T,=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: I. is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 

Note 4: G. outputs are tested at |,, =Max plus the limit value of |, for the B input. This permits driving the B input while maintaining full fan-out capability. 
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Switching Characteristics, Vcc =5V, TA=25°C 


PARAMETER * _ TO(OUTPUT) TEST CONDITION MIN TYP MAX UNIT 


* fax = Maximum count frequency 
? tp, ,, = Propagation delay time, low-to-high-level output. 
* tp4, =propagation delay time, high-to-low-level output. 
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DIVIDE-BY-TWELVE COUNTER 


Features 


e Direct reset input provided 
e Usable independently as binary and 
divide-by-six counter 


Description 


This device is composed of independent binary and 
divide-by-6 counters. Clock input A and output Qa 
are employed for use as a binary counter while clock 
input B and Qg, Qc and Qp are employed for use 
as a divide-by-6 counter. When employed as a 
divide-by-12 counter, Qa and B are connected and 
by making A the input, the output appears in out- 
puts Qa, Qg, Qc and Qp in accordance with the 
function table. The code appearing in the output is 
not pure binary code. Counting is performed when 
A and B are changed from high to low. 


The binary and divide-by-6 counters can be reset 
simultaneously by setting direct reset inputs Ro) 


and Roy) high. For use as a counter, either Ro,1) or 


Roz) or both set low. 


Function Block Diagranm and Logic 


CLOCK INPUT A 


CLOCK INPUT B 


Ro 1) 
Ro2) 


Pin Configuration 


INPUT 


INPUT NC NC NC co} = Rayty 3S Raya) 
B 
NC: No internal connection 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


GD54/74LS92 


Reset/Count Function Table COUNT SEQUENCE 


(See Note 1) 
RESET INPUTS OUTPUT 
Ro(1 ) Ro(2) Qp Qe Qs Qa 


H H 
L X 
a L 


0 
1 
2 
3 
4 
5 
6 
i 
8 
9 


ZEQIIIGrerere ee 
TIrrrrrtoirererer 
PrriarrrrzIorcer 
LF ir iroa rte te 


—k ok 
— © 


*Note 1: Output Q, is connected to input B. 


Absolute Maximum Ratings 


© SUPDIY VONAGE 5. V de: wr sseadeccrctiensanulnseaerssancriutodseies cus tawnussacosuinmasbucanedsaoneidueactmdanated@ediseavesuces 7V 
e Input voltage 

PY PUGS ea sects esgic rtcneeenuoataen castes Apidae Geant ncaa a psecamecd eaesed inbelaneniaasecaaeiwwacenetiaseeoscuownent 7V 

Pe OU BAD a sera restraict tara tonastestare orcsedneoihes/exanteaoamaisantaseleuatencatndaantnbadaedseaconudeiteseeecatssasivncees 5.5V 

e Operating free-air temperature range 54LS ooo... ee cccccccceccccecccucccccecececcceeccs =55°C to 125°C 

CS aspen eaten ienrsetnngteatec teense 0°C to 70°C 

@ Storage temperature range ............ccc i ceeecccceecceeccseucecceeuececusessuecssenecenseecs =65°C to 150°C 


SYMBOL PARAMETER 


Vec Supply voltage = == V 
74 


leuk Count frequency 0 32 MHz 


cee se 
Lee Reset inactive-state setup time P28 ——~sS ans 


. 7 125 
Operating free-air temperature 55 
| 74 O 70 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN nea) MAX | UNIT 


Hightevelinput votage | 


V Low-level input voltage ee 
: 
Input clamp voltage Voc=Min, =—18 mA 


n Veo=Min V=Mex [26 | 25 34 
Highievel output vottage | i eoax Vain [74 [2.7 Sa 
Mas lb =4mA | 54, 74 04 


<|e 


o 


< 


Low-level output voltage 
(Note 4 


p< |< 


2.5 3.4 
4 2.7 3.4 
Voc = Max 


Vog=Max [A 
vie5.5V [BS 
40 


fC 


Input current at maximum 
input voltage 


pA 


High-level input current 


Low-level input current 


>| > > 


[tog _| Short-circuit output current | Voo=Max (Note 2) | = 20 —100 
[lec _|_ Supply current [Voc=Max 9 15 


Note 1: All typical values are at Voc=5V, Ta=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: |,, is measured with all outputs open, both RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 

Note 4: Gy. outputs are tested at |,, =Max plus the limit value of |, for the B input. This permits driving the B input while maintaining full fan-out capability. 


Switching Characteristics, Vcc =5V, TA=25°C 


PARAMETER* FROM(INPUT) TO(OUTPUT) 


A Oy 
fmax 


tpHe 


* f_,.=maximum count frequency 
* to4,=Propagation delay time, low-to-high-level output. 
* toa = propagation delay time, high-to-low-level output. 


QO 


a) 
< 


A 
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4-BIT BINARY COUNTER DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT 


Description 


Pin Configuration 


This is an asynchronous 4-bit binary (hexadecimal) counter 
function with direct reset inputs. 

This device is composed of independent binary and octal counters. 
Clock input A and output Q, are employed for use as a binary 
counter while clock input B and Q,, Qc, and Q, are employed for 
use as an octal counter. When employed as a hexadecimal counter, 
the pure binary code output appears in the Qy, Qg, Qo, and Qp 
outputs by connecting Q, and B, and making A the input. Coun- 
ting is performed when A and B change from high to low. 

The binary and octal counters can be reset simultaneously by set- 
ting direct reset inputs Ro}, or Roz, high. For use as a counter, 
either Ro, OF Roy), or both, is set low. 


INPUT 
NC 


Count Sequence 


INPUT RO(1) RO(2) NC 
"B 
NC: No internal connection 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Reset/Count Function Table 


RO(1) RO(2) GO, Ge Os 
H H 


L X 
X L 


2D ese Ee rer rr rs er re 
PILIiirrrrst feta eS eT 
LPP llarr ka Or lL 2 ee 
rari ra tr 2 eae ae ee 


on ee ee re ce CY 
AhWBN AH TO TDAAN ON fF WN =| CO 


a. 
aS 


* Output Q, is connected to input B. 


Function Block Diagram 


INPUTA = (14) 


INPUT B 
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Absolute Maximum Ratings 


1/00). gan (e) |: (0 [<i (c\ 6 ne ee Oe tee ee ree mere ee eee err ere ser Te eee ee cee 7V 
© TU VONAOS FR UMN rade chacseeccn teers cteiesecgreeedunnateannonabeadoue we teres engatet eee eteemiterneertcrqeds 7V 
Pa NON. SIU spt tncacaccetaeusaceeven esis ceeeiaceeceeseen torseasscataueacmacrssepeadae tower: 5.5V 

e Operating free-air temperature range 54LS ......... cece eee ee ee ee eens eeee tees —55°C to 125°C 
ELS ee hasssen ces aceoeesceeane aca atseadeseveneaieds 0°C to 70°C 

e Storage temperature range ............. ccc cece cence cence ence eee ne eae ea ees eeeaeeaeeeeneeees =—=65°C 10 190°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM — MAX UNIT 
Supply voltage 4.75 5.25 
High-level output current | __54,74 


Voc 
A input 
Count frequenc | Ainput 
ee SS 
Ta 


me: = 
Reset inactive-state setup time BB 
| __Ta __| Operating free-air temperature | O70 


Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


+ 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 
5 
e 


Low-level input voltage RE 
Ze 


YP 
input clamp voltage Voo=Min, |=—18mA 
High-level output voltage Vec=Min — Vi_=Max 54 | 25 34 | V 
lon=Max__Viy=Min 
4 ; 


sow lave aaieutveliaue Voos Min 54,74 ete 


—1. 

0. 
ee, 
Ro 
P80 
P04 

1 


Vin 
Vit 
ViK 
Vou 
V L 
IL 


I pom ievel A input Vee=Max, V.=0.4V 4 
input current ine CE 


Slog Short-circuit output current Vcoc=Max (Note 2) 20 —100 


Supply current Voo=Max (Note 3) 
Note 1: All typical values are at Voc=5V, T,=25°C. 


‘Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 

Note 3: Icc is measured with all outputs open, RO inputs grounded following momentary connection to 4.5V and all other inputs grounded. 

Note 4: Q, outputs are tested at Io, =max plus the limit value of |,, for the B input. This permits driving the B input while maintaining full fan-out 
' Capability. : 


Input current Voc=Max, V,;=7V A 
at maximum m 
input voltage A or B input | Voc=Max, V,;=5.5V 
; LA 
input current AorB input 
mA 
A 
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Switching Characteristics, Voc =5V, Ta = 25°C 


PARAMETER * FROM (INPUT) TO (OUTPUT) TEST CONDITION MIN TYP MAX UNIT 
A 


a ee 

MHz 
a ee 
ot fom 1218 


42 

10 16 
12 18 
46 70 
46 70 


ey & | 
\ 21 32 

a * 
aa # | 
P2840 | ne 


* fmax=Maximum count frequency 
* teLy=propagation delay time, low-to-high-level output. 
* tex. =propagation delay time, high-to-low-level output. 
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4-BIT PARALLEL-ACCESS SHIFT REGISTERS 


Feature 

Pin Configuration 
e Synchronous, expandable shift right eunpune CLOCK 2 
¢ Synchronous shift left capability jitiliiamasnsimiammn COCK \ 1-SHIFT 
e Synchronous parallel load Voc Qh Qa Qc _Qp_ R-SHIFT (LOAD) 
e Separate shift and load clock inputs 
e Input clamp diodes limit high speed termination effects 


Description 


These 4-bit registers feature parallel and serial inputs, parallel out- 
puts, mode control, and two clock inputs. The registers have three 
modes of operation: 

Parallel (broadside) load 

Shift right (the direction Qa toward Qp) 

Shift left (the direction Qp toward Qa) 
Parallel loading is accomplished by applying the four bits of data 


and taking the mode control input high. The data is loaded into the SERIAL A C D MODE 
associated flip-flops and appears at the outputs after the high-to- INPUT a CONTROL 
low transition of the clock-2 input. During loading, the entry of serial 

Se Sse. . Suffix-Blank: Plastic Dual In Line Package 
Shift right is accomplished on the high-to-low-transition of clock 1 Suffix-J  : Ceramic Dual in Line Package 


when the mode control is low; shift left is accomplished on the high- 
to-low transition of clock 2 when the mode control is high by con- 
necting the output of each flip-flop to the parallel input of the 
previous flip-flop (Qp to input C, etc.) and serial data is entered 
at input D. The clock input may be applied commonly to clock 1 
and clock 2 if both modes can be clocked from the same source. 
Changes at the mode control input should normally be made while 
both clock inputs are low; however, conditions described in the 
last three lines of the function table will also ensure that register 
contents are protected. 


Logic Diagram 


Mode 
Control 


Serial 
Data Input 
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Function Table 


INPUTS 


come (RTEEE sem. [Pam 
SERIAL Qa Qa Qc 
CONTROL | 2 (L) 1 (R) A B Cc OD 
H H D4 »4 X X X XI] Qao Qso Aco 
+H 4 4 X a b cdf a b cd 
H 4 x »4 Qet Oct Qot d | Qpan Qcn Qon d 
L L H » 4 Xx -%W® X XI] Qao 
L X 4 H Xx xX X X 
L xX 4 L Xx xX X X 
t L L » 4 X xX X X 
t L L » 4 X xX X X 
4 L H xX X xX X X 
t H L X Xx xX X X 
t H H »4 X X X X 


tShifting left requires external connection of Qg to A, Qc to B, and Qp to C. Serial data is entered at input D. 

H=high level (steady state), L=low level (steady state), X=irrelevant (any input, including transitions) 

4=transition from high to low level, t=transition from low to high level. 

a, b, c, d=the level of steady-state input at inputs A, B, C, or D, respectively. 

Qao, Qa0, Qco, Qpo=the level of Qa, Qs, Qc, or Qn, respectively, before the indicated steady-state input conditions were established. 
Qan: Qsn, Qen, Qon= the level of Qa, Qg, Qc, or Qp, respectively, before the most-recent 4 transition of the clock. 


‘Absolute Maximum Ratings 


© SUDDIY VONAGE, VEC: canicsscetainvidsniencctasetornseestserenanseteacerieanthwets eos estastawan ie se isetantanian eee 7V 
© INDUt VONAGE: ssisinsnoiscanacereselisoantasesocteceipannsatuvetianesaaecionsnadtnarotenssatantedryanp sie guentaeiadadys enerseasad 7V 
e Operating free-air temperature range S4LS ...... cece cesses tenet eet e eee nnins —55°C to 125°C 
y ES eee ere ipbersuoneousbepocesesi: sotqapeanieteess 0°C to 70°C 
e Storage temperature range ..............cccceceeeeeeeeee cess eeeeeeeeeteeaeeeteeeeneaaeneneeeeeegs —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL 
lot 
f 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) | 


SYMBOL PARAMETER TEST CONDITIONS N Wote ee MAX | UNIT 


pa High-level input voltage 


ar 
Low-level input voltage 


Vec=Min = Vi. =Max 54 | 25 3.4 
High-level output voltage lou=Max Vig=Min 74 — vy 


S474 | 0.25 


Input current at maximum Voc=Max, V)=7V O. mA 
input voltage 


High-level input current Voc =Max, V,;=2.7V | 


ial Veo™Max, V;=0.4V 
; : Vec= =Max 
- =100 mA 
| bos Short-circuit output current (Note 2) 0 ma 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Note 3: Icc is measured with all outputs and serial input open; A, B, C, and D inputs grounded, mode control at 4.5V, and a momentary 3V, then ground, 
applied to both clock inputs. 


Vo. Low-level output voltage 


Switching Characteristics, Voc =5V, T,=25°C 


SYMBOL PARAETER TEST CONDITION# MIN TYP MAX UNIT 
Maximum clock frequency 
C.=1 SpF, R, =2k2 


t Propagation delay time, low-to- 

| pen high-level Q outputs from clock input 
t Propagation delay time, high-to- 
PHL low-level Q outputs from clock input 


#For load circuit and voltage waveforms, see page 3-11. 
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DUAL NEGATIVE-EDGE-TRIGGERED MASTER-SLAVE J-K FLIP-FLOPS 
WITH CLEAR,AND COMPLEMENTARY OUTPUTS 


Features 

e Negative edge-triggering 

¢ Independent input/output terminals for each 
flip-flop. 

e Direct reset input 

¢ Q and Q outputs 


Pin Configuration 
Vee CLR1 CLK1 K2 CLR2 CLK2= yo 


Description 


This device contains two independent negative- 
edge-triggered J-K flip-flops with complementary 
outputs. The J and K inputs must be stable one 
setup time prior to the High-to-Low clock transition 
for predictable operation. The clock triggering oc- 
Curs at a voltage level and is not directly related to 
the transition time of the negative going edge of the Suffix-Blank: Plastic Dual In Line Package 
clock pulse. The data on the J and K inputs may Suffix-J  : Ceramic Dual In Line Package 
change while the clock is high or low without affec- 
ting the outputs as long as setup and hold times are 
not violated. A low logic level on the clear input will 
reset the outputs regardless of the logic levels of 
the other inputs. 


4=Negative going edge of pulse 
Qo=The output logic level before the indicated input conditions were 
‘established. 
Toggle = Each output changes to the complement of its previous level on each 
falling edge of the clock pulse. 


Function Block Diagram 


OUTPUT G © : C © OUTPUT Q 


DIRECT RESET INPUT q 


QO 
CLOCK INPUT 
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Absolute Maximum Ratings 


@ Supply voltage, Voc ......ccccccccseccsecrsecenerenssseeascnseceastonsecnaesscessenscsousenereaeeensssseesereesseessnesenaens 7V 
® IADUE VONAGE oii sacinnsnece Sedans ckecssaicandseulaincestenacasearssasendiiasis tna diiatexesicennsgedeneesiccailenindedvanmreutes tateies 7V 
¢ Operating free-air temperature range S4LS .......... eee ee ee tee ee teeee rete e tere nies —55°C to 125°C 

| 7: ee eee ener eter ne tere re aaeeoee 0°C to 70°C 
© Storage temperature range ............ ccc eter e tener eee esa eeeeeeeeen anne nt ee teas .. ~65°C to 150°C 


Recommended Operating Conditions 


: 


SYMBOL PARAMETER MIN NO MAX 
5.25 


Cs 
a 
| ca 


74 . 

| ton 7 uA 
54 

po Low-level output current 


lot 


Clock High 20 
Pulse Width/enable pulse 


ae Data setup time 204 


4.75 


oO 
oO 


Data hold time 0) 
8 


2 
Operating free-air temperature 
@) 70 


= 
= 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL | PARAMETER TEST CONDITIONS MIN i 1) MAX | UNIT 


High-level input voltage ae ie 


a y 
a 


Vec=Min Vip =Max 2.5 3.4 
lon=Max = V,,4=Min 2.7 3.4 


High-level output voltage 


Low-level output voltage 


Input current at maximum 
input voltage 


High-level input current 


Low-level input current 


ere Voc =Max - - 
Short-circuit output current (Note 2) 20 100 


Note 1: All typical values are at Voc =5V, Ta=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the outputs 
where shorting the outputs to ground may cause the outputs to change logic state an equivalent test may be performed V,=2.25V and 2.125V for 54 and 
74 series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful when using automatc test equipment. 
Note 3: With all outputs open, loc iS measured with the Q and Q outputs high in turn. At the time of measurement the clock is grounded. 


Switching Characteristics, Voc =5V, Ta =25°C 


PARAMETER * FROM (INPUT) TO (OUTPUT) TEST CONDITION# MIN TYP MAX UNIT 


* fax = Maximum clock frequency; tested with all outputs loaded. 
tp. 4= Propagation delay time, low-to-high-level output. 
tp4= Propagation delay time, high-to-low-level output. 


#€or load circuit and voltage waveforms, see page 3-11. 
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Application Example 
2BIT SHIFT REGISTER 


DATA INPUT _f Lo _ 
CLOCK INPUT 7 N N NJ 

Qo 2. J L_ 

= se a oe 


DATA INPUT 


GD74LS04 


CLOCK INPUT 


DIRECT RESET 
INPUT CLR 


4-84 


GD54/74LS109A 


DUAL POSITIVE-EDGE-TRIGGERED J-K FLIP-FLOPS 


Feature 


Pin Configuration 


e Positive Edge-Triggering 
e Direct Set and reset inputs | CLR2 J2 K2 CLK2 PR2 
e J and K inputs 

® Q and Q outputs 


Description 


This device contains two independent positive- 
edge-triggered J-K flip-flops with complementary out- 
puts. The J and K data is accepted by the flip-flop 
on the rising edge of the clock pulse. The trigger- 
ing occurs at a voltage level and is not directly related 
to the transition time of the rising edge of the clock. 


The data on the J and K inputs may be changed cLR1 Jt K1 CLK1_ PRI 
while the clock is high or low as long as setup and : 

: ‘ ; uffix-Blank: Plastic Dual In Line Package 
hold times are not violated. A low logic level on the Sutfix-J  : Ceramic Dual In Line Package 


preset or clear inputs will set or reset the outputs 
regardless of the logic levels of the other inputs. 


Function Table 


a ee oe 
Tea por[ox[y[k]e a” 


L 
H 
L 
H 
H 
H 
H 
H 


2b Le eS 
xIie-iwre KK xX 


= Either Low or High Logic Level 

= Rising Edge of Pulse 

= This configuration is nonstable; that is, it will not persist 
when preset and/or clear inputs return to their inactive 
(high) state. 

Qo = The output logic level of Q before the indicated input 

conditions were established. 

Toggle = Each output changes to the complement of its 

previous level on each active transition of the clock pulse. 


o> X< 


Absolute Maximum Ratings 


UI DIY “VOUS Vc care essa patrse nrsnlic ten ioobe gilts ecautanensatiieva st teubannes aaveiaaues bceqierareaaneeenniros 7V 
NOU VIS iri cco ee ay tetlente snd vende esanece np end omos eho eiuaearsauebevtenbuteseans eeaacenatazesatencasscsacwseus 7V 
e Operating free-air temperature range 54LS 0.00... cccceccccccecceccececeueeueuees =—55°C to 125°C 

TOLLS. Sedecncracenssoedtleoeteovsessageteduesiancseseeeede 0°C to 70°C 
© SlOlage TEMPerature FANGS cece cinccavavenresceiacisaieienissvosmrrsaenaiiddericacbie nena —65°C to 150°C 


STS ILE EEL SEO ION YEE SELL OIE T EEIE INTELL DA 8 OCDE TE EDV OIG LEGIT IER CIEE TIE LETT TEI EE CONE EEE DY TE TAI WEA T LETTE BIE CIE I CIE EE AI EN ELE IE I OO TE EGE 


GD54/74LS109A 


Recommended Operating Conditions 


SYMBOL 


| lon | High-level output current 64,74 


Clock frequency 


Clock High 


Setup Time Data High 30t 


Hold Time 
Operating free-air temperature 755 125 °C 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Input clamp voltage Vec=Min, |=—18mA : 
Von High level output voltage Veco= Min, Vi, =Max 2.5 3.4 V 
low=Max, Vi 4=Min 2.7 3.4 
Vec=Min 54,74 0.25 0.4 
Voi Low-level output voltage Vi =Max 
Vii= Min 0.35 08 
4 | 


Input current 

at maximum 

input voltage 
he 


0 
Lo 
i 

High-eve cock OP SCSC«O yp 
input curren 
0 
0a 


[Present 
| 


Note 1: All typical values are at Vec=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the 
outputs, where shorting the outputs to ground may cause the outputs to change logic state an equivalent test may be performed where Vo=2.25V 
and 2. 125V for 54 and 74 series, respectively, with the minimum and and maximum limits reduced by one half from their stated values. 

This is very useful when using automastic test equipment. 

Note 3: With all outputs open, Icc is measured with the Q and G outputs high in turn. At the time of measurement the clock is grounded. 


Low-level 
input current 


hb 
| 
Oo 
° iS 
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Switching Characteristics, Voc =5V, T,=25°C 


= maximum clock frequency. 
fPpLH = propagation delay time, low-to-level output. 
= propagation deiay time, high-to-low-level output. 
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS 
WITH SET AND RESET 


Features 


Pin Configuration 


Negative edge-triggering 

e Diode clamped inputs Voc CLR 2CLR 2CK 2K 2J 2PR = 2Q 

e Independent input/output terminals for each 
flip-flop. 

e Direct set and reset inputs 

e Q and Q outputs 


Description 


This device contains two independent negative- 
edge-triggered J-K flip-flops with complementary 
outputs. The J and K data is processed by the flip- 


flops on the falling edge of the clock pulse. The clock 10 2G GND 
triggering occurs at a voltage level and is not directly " 

abe : : : Suffix-Blank: Plastic Dual In Line Package 
related to the transition time of the negative going Suffix-J  : Ceramic Dual In Line Package 


edge of the clock pulse. Data on the J and K inputs 
can be changed while the clock is high or low without 
affecting the outputs as long as setup and hold times 
are not violated. A low logic level on the preset or 
clear inputs will set or reset the outputs regardless 
of the logic levels of the other inputs. 


4=Negative Going Edge of Pulse 

*=This configuration is nonstable: that is, it will not persist when preset 
and/or clear inputs return to their inactive (high) level. 

Qo=The output logic level before the indicated input conditions were 
established. 

Toggle=Each output changes to the complement of its previous level on each 
falling edge of the clock pulse. 


KEP Erxx|e 


Block Diagram (Each Flip Flop) 


INPUT K ° : INPUT J 


CLOCK INPUT 
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Absolute Maximum Ratings 


@ Supply voltage, Voce ...ccccccccceeeccceeeeeceeeeeeseeeseeeeeseeeeeeee ee bebe bebe ebb 7V 
dime |e] 20) 9B. 9) ic (aa ane eS ee a ea 7V 
e Operating free-air temperature range 2.0.0... .00... cece ccccccceccccecccue cece ceceueccceteeeceetecess 0°C to 70°C 
e Storage temperature range 2.0.2... ..oececceccccccceeeccccecececceeceeececeueeeeeeebbebe cb eeecee. =659°CO 10 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


Pulse width 


Clock frequency 


Operating free-air temperature 


* For falling edge. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS i en ye 1) MAX | UNIT 


High-level input voltage 


—— Input clamp voltage Voc=Min, |=—18mA 


High-level output voltage 


par 
ia 
se | 2 
cane 


| 
= 
on ~N 


Low-level output voltage 


Input current 
at maximum 
input voltage 


High-level 
Input current 


ph 
sf a 
> 


Low-level 
input current 


Vec= =Max 
Short-circuit output current (Note 2) 


Supply current Voc=Max (Note 3) 


Note 1: All typical values are at Voc=5V, Ta=25°C 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from outputs 
where shorting the outputs to ground may cause the outputs to change logic state an equivalent test may be performed where Vo=2.25V and 


2.125V for, 54 and 74 series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful 
when using automatic test equipment. 


Note 3: With all outputs open, ICC is measured with the Q and Q outputs high in turn. At the time of measurement the clock is grounded. 


=k 
oO 
oO 


Switching Characteristics, Voc =5V, Ta=25°C 


SYMBOL* FROM (INPUT) TO (OUTPUT) TEST CONDITION# 


teLH Clear, preset 


“ 
PHL 


*fmax= Maximum clock frequency 
*tp_y= propagation delay time, low-to-high-level output. 
*tpH.=propagation delayt ime, high-to-low-level output. 


#For load circuit and voltage waveforms, see page 3-11. 


MIN TYP MAX 


UNIT 


W 

=) 
a 
ao; oO 
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DUAL RETRIGGERABLE MONOSTABLE 
MULTIVIBRATORS WITH CLEAR 


Feature 


Pin Configuration 


e D-C Triggered from active-high or active-low gated logic inputs 

e Retriggerable for very long output pulses, up to 100% duty 
cycle 

¢ Overriding clear terminates output pulse 

¢ Compensated for V., and temperature variations 


1 Rext/ 1 


Description 


This D-C triggered multivibrator features output pulse width 
control by three methods. The basic pulse time is programmed by 
selection of external resistance and capacitance values. 

The LS123 is provided enough Schmitt hysteresis to ensure 
jitter-free triggering from the B input with transition rates as slow 
as 0.1 millivolt per nanosecond. 


Output Pulse Width, t, veut Ge 
. Cext a 
The output pulse width tw is set by Rext and Cext 
A. When Cext is greater than 1000 pF. 
' tw= 0.45-Rext:-Cext (ns), Rext: k2, Cext; pF. 
B. When Cext is equal to or less than 1000 pF, See Figure 1. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package ~ 


ox'= 260k 


ext 


ae 
i 
ToT A 


foe CC BeAr wi 


OUTPUTS 


” 
i a Te Tw Be". 
5 aa Ho AT 
= eee: ae a | a | 
2 1000 fs manic ize Vel 
i 
i a PIN | Rex = 80k2 
Poe a=: eae Speveaelll he 
= i - 
| ee ie a ext 
211 a oe 
rvoL_ LLU TUT 
Cex 
C.,;—External Timing Capacitance—pF cT 
Figure 1. Typical Output Pulse Width = ee To ReciGen 


VS External Timing Cpacitiance | 
| Figure 2. Connection of C,,, and Rox 


Absolute Maximum Ratings 


© SOI VON CS erica ca eect cen es eee ns ess saeco. aaeestecsaenae: pGitesenevestaseuten iM 
WUE OS axes ow ana eenernca eg ese vae rafn rena asa deeanteats i eeks cea iawec raaaaeeeeye eta taao as ciemnebecnesatnetaass L 
e Operating free-air temperature range 54LS ......... eraeenadg eine saen ee oe ieee eines —55°C to 125°C 
: : : : TS sacred tctacio gst oeoace sans anda wserncoens 0°C to 70°C 
e Storage temperature range ............ ccc cece cscs ec ec cece ce eeeaeaseeeeeeneeteeseneneeneees —65°C to 150°C 
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Recommended Operating Conditions 


IN TYP 
(Note 1) 


PARAMETER 


SYMBOL 
High-level input voltage 


Low-level input voltage ——— 
Zc 
Input clamp voltage Voc=Min, \=—18mA 


High-level output voltage Veo™Min, Vi_=Max | 54 | 2.5 3.4 V 
loy=Max, — Vyy=Min 27 3.4 
Voo=Min [Ig.=4mA [S474| 0.2808 
Low-level output voltage Vi =Max De ELELE V 
Vii= Min 0.35 08 
input voltage 
Tt _| He 
po 
| los 


Short-circuit output current /Voc=Max (Note 2) == | -20.— 100 


Note 1: All typical values are at Voc =5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
Note 3: With all outputs open and 4.5V applied to all data and clear inputs, Icc is measured after a momentary ground, then 4.5V is applied to clock. 


Vou 
Vor 
he 
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Switching Characteristics, Voc =5V, Ta =25°C 


Coxt=0, Rext=Sk2 
C.= 1 5pF, R, =2kQ 


Coxt= 1 000PF, 
Rext= 10k 
C,=15pF, R, =2kQ 


GD54/74LS123 


* to... = propagation delay time, low-to-high-level output. 
* toy =Propagation delay time, high-to-low-level output. 
* t,Q=width of pulse at output Q 


#For load circuit and voltage waveforms, see page 3-11. 
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QUADRUPLE BUS BUFFER GATES WITH 3-STATE OUTPUTS 


Description 


This device contains 4 buffers with 3-state out- 
puts and is provided with an output control input C 
which is independent for each buffer. 


Function Table 


OUTPUT 
Y 


X: Irrelevant 
Z: High Impedance 
Output is off (disabled) when C is high 


Schematic (each gate) 


Absolute Maximum Ratings 


® SUDPIY VOIAGE,. VOC scsiccavicssencicingractieccatiauseduastes 


e¢ Input voltage 
¢ Operating free-air temperature range 54LS 


eveeceneeeseeseses esse ees eee eet ee ee ete ee ee ee eh eh ee ek ee 


gt eee 
e Storage temperature range ................cce cece eee e eens 


Pin Configuration 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


et ree re 0°C to 70°C 
ene eee ree —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER 


Voc 


Vin High-level input voltage 


74} 8 


Vik Input clamp voltage Vec=Min, |=—18mA 
High-level output voltage Veo=Min, Vy =Max 2.5 3.4 
loy=Max, Vy=Min 2.7 3.4 


Vec=Min lorp=1 2mA 54,74 
Vou Low-level output voltage Vip =Max V 


PARAMETER TEST CONDITIONS 


G 
Oo 
x= 


Via=Min | lo, =24mA 035 05 
Input current at maximum - - 
ia input voltage ice med oF 


TI [High-level input current Vog=Max, V\=2.7V COT pa | 
lie Low-level input current Voc =Max, V,=0.4V po 0.4] mA | 
los Short-circuit output current Voc =Max (Note 2) -40  — —225| ma | 

Off-state (high-impedance Voc=Max, Vi4=Min Vo=2.4V P| A 
state) output current Vi. =Max, Vo=0.4V[ = 20 | F 
loo Supply current Vec=Max Data Input=OV ah 
Output control=4.5V 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


Switching Characteristics, Voc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION# 


t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
PHL high-to-low-level output 
[teu Output disable time from high level 
Output disable time from low level 


#For load circuit and voltage waveforms, see page 3-11. 


MIN TYP MAX UNIT 
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QUAD 2-INPUT NAND GATES WITH SCHMITT TRIGGER INPUTS 


Features 


Pin Configuration 


e Suitable for waveforms shaping applications 
e Wide hysteresis width (0.8V typical) and high 
noise margin ee 


Description 

This device contains four independent gates each 
of which performs the logic NAND function. Each 
input has hysteresis which increases the noise im- 
munity and transforms a slowly changing input signal 
to a fast changing, jitter free output. 

When inuts A and B are high, output Y is low, and 
when either or both inputes are low, Y is high. 


Vin VERSUS Voyt Function Table 
TRANSFER FUNCTION 


m 

8 

fe) 

“ Y=AB 

8 

3 

F 4. 

00°04 08 1.2 16 2.0 
V1-input Voltage 
Fig. 1 
Absolute Maximum Ratings | 
© SUDDIV VOILAGG, Vie. seccsuinsodsisanctcoutegrayecdaneeratasuiias eons teens een eibntiva veneers merecrddieluataesuamnentanaes 7V 
© ANDUE VOUWAGE: desicinssccecsniensawsidensges det cete i ravdlexapicerenmmnenassanereiynirasdihonnag sa aba tpnantaeiedacehesen wetaes 7V 
e Operating free-air temperature range 54LS ‘saa pebwiapuesbineesacuseassee pease eee 55° C to 125°C 
(gh ee nner rt eer rer 0°C to 70°C 

® Storage tOMPeGraulre CANGS xivccccsecesncesesyeatecareiiawcpascnadsasousesnsieresnenentearibnsertens —65°C to 150°C 
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Recommended Operating Conditions 


Supply voltage 


High-level output current 


Low-level output current 54 | mA 
Ze ee 
4 


Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL 
V 
| 


CC 
OL 
Ta 


SYMBOL 


515 
5oms ame) 
e;c 
e ~~), = e 
xz; fa 
< | 
2:13 
: Oo; : 
. sacs 
O;}< [¥Yy 
on}; o 
ae 
z 
ty g|° 
=> 
@ 
am 
<j< 
QO 10 
oO Oo 
ty il 
5 
Il 
| 
anh, 
fos) 
3 
> 
1) 
Oo 
(00) 
| 
a 
Oo 


V 
V 
View Vr- 


, 
4 
High-level output voltage Vec=Min 2.5 3.4 V 
lon=Max, = V\=Vz_Min 27 3.4 
Low-level output voltage Veo=Min 04,74 0.25 04) vy 
Vi=VrsMax[Ig.=emA [74 | 0.85 ~~~ 
Input Current at _ = 
Positive-Going Threshold Veg =24) Vir Vie 
Input Current at _ - 
Input current at maximum 


High-level input current Voc=Max, V\=2.7V 
Low-level input current Voc=Max, V,;=0.4V 


Vec= 

Short-circuit output current (Note pa —20 —100 
Total with i 

Total with 

Total with | Vog=Max 82 14 


Note 1: All typical values are at Voc=5V, T,a=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


T+ 
Vr 
IK 
Vou 
VoL 
t+ 
7" 
hie 


IocH 
Supply current 


loot 


Switching Characteristics, Vcc =5V, Ta=25°C 
SYMBOL PARAMETER | TEST CONDITION# 
t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
PHL high-to-low-level output 


C,=15pF, Rp =2kQ 


#For load circuit and voltage waveforms, see page 3-11. 
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3-TO-8-LINE DECODERS/DEMULTIPLEXERS 


Feature 
Pin Configuration 
e Designed Specifically for High Speed Memory soa OUTPUTS 


Decoders and Data Transmission Systems 

e Incorporate 3 Enable Inputs to Simplify cea 
AND/OR Data Reception 

e Schottky Clamped for High Performance 


Vec a 7 > 


Description 


This schottky-clamped TTL MSI circuit.is design- 
ed to be used in high-performance memory- 
decoding or data-routing applications requiring very 
short propagation delay time. In high-performance 
memory systems this decode can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a fast 
enable circuit the delay times of this decoder and Suffix-Blank: Plastic Dual in Line Package 
the enable time of the memory are usually less than SUN eramie Ruel Whine aeneue 
the typical access times of the memory. This means 
that the effective system delay introduced by the 
schottky-clampled system decoder is negligible. Block Diagram and Logic 


Ae ene ema, pee Ey, gE 
SELECT ENABLE OUTPUT 


Function Table 


diese OUTPUTS “” 
a 

| ENABLE | SELECT | > 

2 Lop g 
G1 G@2*|C BA | YO Y1 Y2 Y3 Y4 ¥5 Y6 Y7| | 492A : 
X H |X X X|H H H H H HHH 2 = 
L xX |X X X|H H H H H H HH Gi 
H tL |LLLI]tL HHH HHH H = 
H LILLHIH LHHHHHH a 
H LIiLHLIHH LELHH HHH 
H t |LHHI|H HH LHHHH ier. 
H L |HLLIH HHH LHHH 
H L |HLHIH HH HH LH H 
H L |HHLIHHHHHHELH 
H L I|HHHIH HH HHHHEL 


* G2=G2A+G2B 


Absolute Maximum Ratings 


@ UDB VON VGC saccnciasect eter neredencetedesnsusecnetaasatizee caesar eoiienwunersnecénteiecipeeawaabacaeuansgeiaas 7V 
NUL, VON AOS: io sce caereausurastanenaeeearqaetciny secenncce vannascosaansaieedaceienae usa ecnpianceun aur saeteatanunnieecesessent eons 7V 
e Operating free-air temperature BONG. ALS so sccaars ie cnensnaa name nideseusewinenn —§5°C to 125°C 

TANS sc tapae oebacchterdaiataetnedastaseeccouenciaienecetaes 0°C to 70°C 


e Storage temperature range ..............ccccccc cc cceccccececeeecuecuseseuscusesenecesenseceseneess —65°C to 150°C 
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Application Example 
4-LINE TO 16-LINE DECORDER/DEMULTIPLEXER | 
OUTPUTS 


ga Ve Va Va Va Ne Ye Vor Yo. Vie Vor Yas Yas Nve Vee 


Ng. Ve Va Yo Va Ye Ve Ys Yo Va Va. Ya Vy. Yu: Yu. Ye 


54/74LS 138 S4/74LS 138 


INPUTS 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN MAX UNIT 
Veo eee a 
T low | High-level output current 474. |. ~St*~=<~S OCCA 


a loudevalioant cunet = ee 2 


, | ee —55 125 
Ta Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS haat ee se 5 a MAX | UNIT 


Eas High-level input voltage 
Vit Low-level input voltage SERENE UCC SSS ca Be 
cr [a 
a Input clamp voltage Voc=Min, = —18mA po | OV 
i |Seeena | -level output voltage Vec=Min Vu=Max | 54 | 25 34 | y 
hactieuenaabinanae Po Me =Min 2.7 3.4 


Voc=Min 54,74 0.25 0.4 
Low-level output voltage Vi, =Max 

Vin=Min ou=ema | 74 0.35 0.5 
Input current at maximum _ ~ 


| tw _| High-level input current Voo=Max, Vi=2.7V p20 | A 
Low-level input current Voo=Max, Vi=0.4V 0.4 | mA 
| dog Short-circuit output current Vcc=Max (Note 2) —20 -100 


Voc =Max 
Supe eercent Outputs enabled and open a aed la 


Note 1: All typical values are at Voc =5V, T,a=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
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Switching Characteristics, Vcc =5V, Ta=25°C 


PARAMETER | FROM (INPUT) | TO (OUTPUT) | LEVEL 


Binary a 
~ — 


#For load circuit and voltage waveforms, see page 3-11. 


Cs | 
ao 
eat fw 
ef 
ee [a 
ae 
re [ 
se fo 
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DUAL 2-TO-4-LINE DECODERS/DEMULTIPLEXERS 


Feature 


Pin Configuration 


e Designed Specifically for High Soeed Memory 
Decoders and Data Transmission Systems ENABLE _ SELECT aes egiliee 
-e@ Schottky Clamped for High Performance 2G 2A 2B 2Y0 2¥1 2Y2 2y3 


Description 


This schottky-clamped TTL MSI circuit is design- 
ed to be used in high-performance memory- 
decoding or data-routing applications requiring very 
short propagation delay times. In high-performance 
memory systems this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a fast ee ee 
enable circuit the delay times of this decoder and a epnenonne 
the enable time of the memory are usually less than 

i : . Suffix-Blank: Plastic Dual In Line Package 
the typical access time of the memory. This means Suffix-)  : Ceramic Dual In Line Package 
that the effective system delay introduced by 
schottky-clamped system decoder is neglible. 


Function Block Diagram and Logic 


Function Table 


ied: OUTPUTS 


ENABLE SELECT 
G , 


ENABLE 16 U 


SELECT 
INPUTS 


Data Outputs 


ENABLE 26 ‘tole 


SELECT 
INPUTS - ) 


H: High level 
L: Low level 
X: Irrelevant 


Absolute Maximum Ratings 


© SUDDIV VONAGE) VGC xc ievniiscnacsexiaaauadsanssenensactaaie ennsanienwasie tan ednedebesencdoadeamnanensndeenueeereretante ort 7V 
® WNDUE VONAGE saiseccissaacteorshsocsgedesineriesasvasanenade dinate vecenemcinnensreiaesern ines sedinonue paw ceeubobunespsdoectaeeat: 7V 
e Operating free-air temperature range S4LS .......... cece teeter eee t een eees —55°C to 125°C 

TS aun dnaeeacsekanive ig aeeaGs inal teosnera ven oeeakis 0°C to 70°C 
e Storage temperature range ..............c cece ccc eee eee e eee ener e eee tees nena ee ee ee ee —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL 


PARAMETER 


Supply voltage 
ee a 475. 6 5.25 


High-level output current 54,74 


= Low-level output current — 
| oh! Operating free-air temperature = 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS te oem nw 1) MAX | UNIT 


| Vin High-level input voltage 


Tm [Cte 


Input clamp voltage Voc=Min, |=—-18mA 


Von High-level output voltage Vec=Min, — Vit=Max 64 | 25 34 

lon=Max, Vin=Min | 74 | 2.7 3.4 
VocaMin [ly=4ma [6474 [0.25 O04 

Low-level output voltage Vit=M V 
Vii=Min | lo.=8mA Cs 

Input current at maximum Voo=Max, V.=7V 

pees Co 

| li _| High-level input current =| -level input current Voc =Max, V;=2.7V ——s 


ie. | Low-level input current Vec=Max, V;=0.4V 
Lis Short- circuit output current Voc =Max (Note 2) 


loc Supply current Voc =5.25V 
Outputs enabled and open 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


< 


Switching Characteristics, Voc =5V, Ta = 25°C 


PARAMETER | FROM (INPUT) | TO (OUTPUT) 
Binary Any 


Select ba | 


teHL 


tet 
toy 


#For load circuit and voltage waveforms, see page 3-11. 
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GD54/74LS145 
BCD-TO-DECIMAL DECODERIDRIVER 


Features 


Pin Configuration 


e Full Decoding of Input Logic 
e 80-mA Sink-Current Capability INPUTS OUTPUTS 
e All Outputs Are Off for Invalid BCD Input Con- Vee 
ditions 1 Ea 
D 


e Low Power Dissipation of ’LS145...35 mW ne See Ge 


Typical 


Description BCD-TO-DECIMAL 
123456789 


These monolithic BCD-to-decimal decoder/drivers TOTUUG OOO C 
consist of eight inverters and ten four-input NAND TLEL 
gates. The inverters are connected in pairs to make a 


BCD input available for decoding by the NAND gates. 
Full decoding of valid BCD input logic ensures that 
all outputs remains off for all invalid binary input con- OUTPUTS 

ditions. These decoders feature high-performance, Suffix-Blank: Plastic Dual In Line Package 
n-p-n output transistors designed for use as in- Suffix-J _: Ceramic Dual In Line Package 
dicator/relay drivers or as open-collector logic-circuit 
drivers. 

The outputs are open collector types with a 
breakdown voltage of 15V and an Io, of 80mA 
(with Vo_S3V) This device is therefore suitable for 
use as an LSTTL/MOS interface, display tube and 
relay driver. | 


Functional Block Diagram 
Function Table 


INPUTS OUTPUTS 


DCBA 4567 


(15) OUTPUT 0 
INPUT A > 
OUTPUT 1 
OUTPUT 2 


OUTPUT 3 


OUTPUT 4 


(13) 2 a 6 
INPUT C 2 ° OUTPUT 5 


OUTPUT 6 


Input D-2IS yc OUTPUT 7 


OUTPUT 8 


OUTPUT 9 


i DS ae AS Be A OE) eae Se Ses See Se Be Rae ee ee as ee 


Lt 
LL 
LH 
LH 
HL 
HL 
H H 
H H 
LL 
L ks 
LH 
L. Al 
HL 
HL 
HH 
HH 


i ape ee eae eee: GS A Pe ee We Sia ee a eed ee eee See 
a SS ae Dae ee A ee ae Be RS CA oa a See eS See Bo 
ae RS ees See es le (Re Sa es ae Sl Dn ee Ae See Se 
ri ee ies eee pee Kae ae Eee 1 ees Mee ce Be ee Sop es Se 


L 
L 
L 
Ly 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


H=high level (off), L=low level (on) 
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Absolute Maximum Ratings 


UY OMA Fees sree eee ees pe nissan ee enone erodes ee sree cen ean soads paeentecdete ores eons 7V 
WTAE AO caro osg cant earns poste en ns doe ten tears sv dace sees ed dient taqnuneare as oeenee eras 7V 
° Operating free-air temperature range 54LS ...........cc cece cccecccceneeeseaeeeeeaeeeenas =50° G10 120° 6 

THES: tect eaahgciesaapiannvaedeveneteninedeeaesnteceeso areas 0°C to 70°C 
e Storage temperature range ...............:.cceee eee eeeee Geese nln ee au sisehba sate eeconns mieeee: =65°C: 10 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN UNIT 
Voc Supply voltage “2 22 V 
4.75 5 5.25 
Ta Operating free-air temperature 758 125° a © 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


NOM MAX 
5 


Voc= 


Note 1: All typical values are at Vcc=5V, Ta=25°C. 
Note 2: Icc is measured with all inputs grounded and outputs open. 


Switching Characteristics, Voc =5V, T, =25°C 
SYMBOL PARAMETER TEST CONDITION# 
t Propagation delay time, 
PLH low-to-high-level output 
: Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-11. 


C_=4 5pF, R, =665Q 
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8-TO-3 LINE PRIORITY ENCODER 


Features 


¢ Priority Decoding of the Data Inputs 

e Code conversions 

e Decimal-to-BCD Converter 

¢ Group Serial Output active when any input is low 


Description 


These priority encoder provide on 8 line to 3 line 
priority encoder function and priority sequence 
function. 

A priority is given to each input the highest level 
input pin signal is encoded when two or more inputs 
are simultaneously active. 

The number of input data can be easily increas- 
ed by using the enable inupt E output enable EO and 
group serial output GS. 

This device is suitable for use as a key board 
encoder. 


Function Table 


INPUTS OUTPUTS 
1)D0 D1 D2 D3 D4 D5 D6 D7{A2 A1 ao|as £0 


- Kx K KK KK KX LT XK 
rc - K KKK KK LT XK 
It re KK KK KT XK 
Itt Tre KK KK IT XK 
Se es ee Se ee ee eae ee ae 4 
ItitiiToeacae-skKxK rt XK 
Oe Se Seas meee Se Oe cae. ae Eee 
a oe Soe Se eee ee See Eee eee Sie < 
ee See Se Se ee aa Gee ee = © 
oe” Oe an, oe” Se” Se ee eee Dae © 
Le ere Pe rF 2 
r Fret Fr PF SUE 
LL £ ft 2 EF ft 22 Fs 


rrr ere rT rr PFs 


Pin Configuration 


OUTPUT INPUT 


ENABLE 


OUTPUT 


D6 


D7 INPUT A, 


ENABLE 


OUTPUT 


Sufix-Blank: Plastic Dual In Line Package 
Sufix J : Ceramic Dual In Line Package 


Functional Block Diagram 


> — 
o— 
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Absolute Maximum Ratings 


©. SuDpIY. VONAGE, Vig. cxierseciccrsussacdveconsinntenanss idecanentderentucnensvnenn ouverte neeianeaiaedsenseioneeceanitys 7V 
© [ADUE VONAGE: wise eccnsszwarencconnssiuatsiorprtenreceasnsadaiedantcoumoalaerscsies ananpsapenmineenatedenatceniirineneneeneains 7V 
® Operating free-air temperature range 54LS .......... cece ee eeeeeeeeee eee eeeeeeeees —-55°C to 125°C 

CONS: weseseesenians ta eo eencane teeters peeemerees anaes O°C to 70°C 
® -SIOFAGE 1EMPCTALUIS TANG ccs cresiincoredeeictaaieievessrainateaedassteatondessemapnemeanedet) —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


V Supply voltage 
rile High-level output current 54,74 


lot Low-level output current 


Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN TYP. MAX | UNIT 


Highlevel inputvotage | CT OCS 
M_—_[lowiverinoutvormse | Lg a] 


Low-level output voltage Vi, =Max 
Input current at maximum | Voo=Max | Input DO~D7 Pe ee 
input voltage Vi=7V All other inputs 
mere Voo=Max | Input DO? 
High-level input current st A 
[tw —_|Hamevet not curent | (ee oat ater mp [| 


Low-level input current Hoo Mex || 00 si mA 
V,=0.4V | All other inputs 


| log _ | Short-circuit output current} Vog=Max (Note 2) —20 -100 | mA 
Voc=Max | Condition A 

| Supply current se 

Wow 3) onan 


Note 1: All typical values are at V..=5V, 1,=25°C. 

Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 

Note 3: Condition A: log iS measured with input D4 and E1 grounded, other inputs and outputs oepn. 
Condition B: |,, is measured with all inputs and outputs open. 
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Switching Characteristics, Vcc =5V, Ta =25°C 


ee 
ee 
a 
em 


" to.,= propagation delay time, low-to-high-level output 
* toy, =Propagation delay time, high-to-low-level output 


MIN TYP MAX | UNIT 
14 | 1418 


# For load circuit and voltage waveforms, see page 3-11. 
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DATA SELECTOR/MULTIPLEXER 


Features . : : 
; . Pin Configuration 
e Select one-of-eight data lines 
e Performs parallel-to-serial conversion DATA INPUTS DATA SELECT 
e Permits multiplexing from N lines to one line 
e 


Also for use Boolean function generator 


Description 


This data selector/multiplexer contains full on-chip 
decoding to select the desired data source. The 
LS151 selects one-of-eight data sources. The 
LS151 has a strobe input which must be at a low 
logic level to enable these devices. A high level at 
the strobe forces the W output high, and the Y out- 
put low. 


The LS151 features complementary W and Y Suffix-Blank: Plastic Dual In Line Package 
outputs Suffix-J | : Ceramic Dual In Line Package 


W STROBE GND 
DATA INPUT OUTPUTS 


Functional Block Diagram 
DO D1 D2 D3 D4 D5 D6 D7 


A | 20 


ee TT 

ott’ | 8 a | ae | 

(BINARY) +—tt—tt—t- tr} 

: dS thy th ht —+, 
hth th tiin_|| 

STROBE | a ce 1 HE 


(ENABLE) 
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Function Table 


B 


QO 


ImtriIrrrr~x 
TiIrritirre.~< 
Ierrertrir-x|> 
creer 
IAAABIA= 


H=High Level, L=Low Level, Irrelevant 
DO,D1...07=the level of the respective D input 


Absolute Maximum Ratings 


e Supply voltage, Voc .....ceceeeeeeeteeeeeenes scealiiastniamehae celabeee hoa saaanieeres 


e Input voltage 


74LS° 
e Storage temperature range 


Recommended Operating Conditions 


Supply voltage 


High-level output current 


Operating free-air temperature 788 


74 0 


Operating free-air temperature range 54LS ............ cece eee ee ee 


GD54/74LS151 


ee ee 7V 


lot Low-level output current : 
7 
; 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
MIN ae MAX | UNIT 


SYMBOL PARAMETER (Note 1) 


ac Low-level input voltage ee 


a" Input clamp voltage Voc=Min, \=-18MA si |=—18mA 
High-level output voltage Veo=Min, Vi. =Max Sf 2.5 3.4 


loy=Max Viy=Min 


=Min 54,74 0.25 0.4 
Voc (o) om 
Low-level output voltage Vip =Max are aa ae 

Vin=Min | lo =8mA aa aa 


eeu cugrent at maximum ut Cu rent at maximum 
Et aaa voltage Voc =Max, V;=7V mA 


“ae Short-circuit output current eres (Note 2) 


Note 1: All typical values are at Voc =5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all outputs open, strobe and data select inputs at 4.5V, and all other inputs open. 


TEST CONDITIONS 


Switching Characteristics, Voc =5V, T,=25°C 


PARAMETER FROM (INPUT) TO (OUTPUT) TEST CONDITION # MIN TYP MAX UNIT 
A,B or C(4 levels) er 4S 


a oan 


A,B or C(3 levels) 
—a— 


* tPLH= propagation delay time, low-to-high-level output 
* tPHL= propagation delay time, high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-11. 
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DUAL 4-LINE TO 1— LINE DATA SELECTORS/MULTIPLEXERS 


Feature 


e Permits Multiplexing from N Lines to 1 Line 

e Performs Parallel-to-Serial Conversion 

e Strobe (Enable) Line Provided for Cascading (N 
Lines to n Lines) 

e High-Fan-Out, Low-Impedance, Totem Pole 
Outputs 

e Fully Compatible with Most TTL and DTL Circuits 


Description 


This monolithic data selectors/multiplexers contains 
inverters and drivers to supply fully complementary, 
on-chip binary decoding data selection to the 
AND/OR invert gates. Separate strobe inputs are 
provided for each of the two four line sections. 


Function Table 


SELECT t - 
= DATA INPUTS | STROBE | OUTPUT 


G) 
~< 


x< 


<x KK KK KITT KK 
x KK KITT KK XK 
<x KX Te KKK K XK 
rr KKK KK KK 


prereeers 
LP Ler zee Le OP 


i ee ee Ss Ts ee cee cae) fel 
~~ Lr Tr Le eT re 


Schematics of Inputs and Outputs 


EQUIVALENT OF TYPICAL OF 
INPUTS OUTPUTS 


me a 4209 = 
20 2 NOM 
INPUT -- 
OUTPUT 


Pin Configuration 


STROBE A DATA INPUTS OUTPUT 
Voc 2G ‘fel 


STROBE BO’ OUTPUT Gn 
1G SELECT DATA INPUTS 1Y 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Functional Block Diagram 


STROBE 1G 
(ENABLE) = 5 
1C0 
(6) 


C1 °) 


1 


Gai 
i. = 
cae 


STROBE 2G 
(ENABLE) (15) 
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Absolute Maximum Ratings 


® -SUDOlY VONAGE), VCC witneeeicdeutinan tints taansesbessontnenwsveen tureeeeane aosinns ptacpesaseontenaiadavenrateatantaaseane 7V 
6.0 a2) || o (: ne ne ee ee ee ee a ere Te eT rT 7V 
e Operating free-air temperature range 54LS .............. eee ee cence ence eee ee ee ee ees —55°C to 125°C 
tg 0 nee Oe eee eee cee rere rere 0°C to 70°C 
e Storage temperature range ............. ccc cece ccc e cence ne ec ence ee ea eee ensenceaeeseeseneenneneegs —65°C to 150°C 
Recommended Operating Conditions : 


SYMBOL PARAMETER MIN NOM MAX UNIT 
5.5 


: fa 
lot 
A 


| Io ~——| High-level output current —400 


a Low-level output current 


Operating free-air temperature 70 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TYP | 
SYMBOL PARAMETER MIN (Note 1) MAX | UNIT 


< 


mA 
ES 


Vi= Max 


Vin= Min 


= 
fe) 
Oo 
< 
oO 
(e) 
o 
— 
Tb 
Cc 
= 
< 
ie} 
yy 
© 
@ 
>> 
a 
WS 
=Ss 
sks 
lL lo lo 
cr 6 
Hold 
o;t 
3/;3 
> | > 
on 
| > 
hin 
BAN 
oO | Oo; ¢ 
W | PM! A 
nyo 
oO }O;9° ( 
(O) eee 
< 


Ss 


P| 


Low-level input current Vec=Max, V,;=0.4V Po 0.4 | 
log | Short-circuit output current Vcc =Max (Note 2) }-20 — —100 | 


Supply current wcco=5.25V (Note 3) 7.4 12 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2. Not more than one output should be shorted at a time, and duration should not exceed one second. 
Note 3: loc, is measured with the outputs open and all inputs grounded. a 


Switching Characteristics, Veg =5V, Ta =25°C 


| tan | Data 
| tem | Data 
| tan | Select 
| tw | Select 
| Strobe 
| Strobe 


015 | ons 
4726 ns 
p19 29 | ns 
[2538 | ns 

ps 

21. 32 | ns | 


#For load circuit and voltage waveforms, see page 3-11. 
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4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS 


Feature 


Pin Configuration 


e Decodes 4 Binary-Coded Inputs into One of 16 
Mutually Exclusive Outputs 
e Performs the Demultiplexing Function by 


Distributing Data from One Input Line to Any One INPUTS OUTPUTS 
of 16 Outputs 
‘ 17 
¢ Input Clamping Diodes Simplify System Design 24 Fe fet J feo) Soot Peed Dt Yeh ps} bs 
e High Fan-Out, Low-Impedance, Totem-Pole Titi tit ly 
A B C D G2 Gi 15 14 13 1 
Outputs 
e Fully Compatible with Most TTL, DTL and MSI q° 116 
Circults 


1 2 3 4 5 6 7 8 9 10 
BIBIBIOIBIOIUIOGOILIIL 
This monolithic 4-line to 16 line decoder utilizes OUTPUTS 
TTL circuitry to decode four binary-coded inputs into 


one of sixteen mutually exclusive outputs when both 
the strobe inputs G, and Go are low. The Suffix-Blank: Plastic Dual In Line Package 


Description 


de ; Suffix-J  : Ceramic Dual In Line Pack 
demultiplexing function is performed by using the 4 uffix eramic Dual In Line Package 


input lines to address the output line, passing data. _—s input low. When either strobe input is high, all out- 
from one of the strobe inputs with the other strobe puts are high. 


Function Table 


INPUT. 


OUTPUTS 


(ai a2|pcBA/!]oO1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
L ooL L LLL L H H H H H HH H HH H H H H 4H 
L oL L tL ot oH H tL H H H H H H H H H H H H H H 
L oL L LHL H H L HH HH HH HH H H H HH 
LoL L bL HH H H H L HH HH HHH H H H 4H H 
L oL L HLL H H H H L HH HH HH H H H 4H 4H 
L «£ L HL H H H H H H L HH HH H H H H H 4H 
LoL L HHL H H H H H L HH HH H H H H HH 
L oo L H HH H H H H H H H LH HH H H H H 4H 
LoL H LLEL H H H H H H H H LHH H H H 4H 4H 
L oL H L LH H H H H H H H H H LH H H H H H 
L oL H L HL H H H H H H H H H H L H H H 4H 4H 
L 4. H L HH H H H H H H H H H H H L H H H 4H 
L L H HLL H H H H H H H H H H H H L H HH 
L oo H H L H H H H H H H H H H H H H H L HH 
L oL H H HL H H H H H H H H H H H H H H LH 
L oL H H H H H H H H H H H H H H H H H H HeL 
L oH Xx X X X H H H H H H H H H H H H H H H H 
H L Xx X X X H H H H H H H H H H H H H H H H 
moO Xx X X X H H H H H H H H H H H H H H 4H 4H 


H: High level L: Low level X: Irrelevant 


|S TBP a GS NE a PA EE RET 
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Function Block Diagram 


—_ 


(3) 9 
a —119 
G2 (4) 3 
(5) 4 
‘ (23) 
(6) 5 
(22) (7) ; 
INPUTS 
(8) : 
(21) Cc 
Cc oD —— 
» ee =) 2 OUTPUTS 
Ty ete (10) " 
> —22-Nod— | ef tttt se 
a ae oe ewe 


(11) 
| | ——S : 

i oe thio (13) 
iii (14) 

<< ° 12 
ae 

A | [fE= ~ (16) 

litt (17) 


Schematics of Inputs and Outputs 
TYPICAL OF ALL OUTPUTS 


ee Voc 
P 
EQUIVALENT OF EACH INPUT 602 NOM 
Vcc . 
16k2 NOM 
‘INPUT 
OUTPUT 
GND 


4-114 


GD54/74LS154 


Absolute Maximum Ratings 


© Supply voltage, VCC oo... eeccccssssccesseseeeseesseesesseesaseeseruseeeseseueeeseeeteeeeeeebeeeeceeecece 7V 
MAD ON ewes nia Pada ca arta ncate nvetanndrecets seis areca nd Gtseaubieciadeiiicnciesnminciecactecceocsnateaucisaee 7V 
e Operating free-air temperature range 54LS 00.0.0... cooocccocecccceeccccceccceeeeecccecee. —55°C to 125°C 

COND. sess oa ec er stnatetiotwsevgeoaddienandacinesetecsoniess 0°C to 70°C 


_ TEST CONDITIONS MIN MAX | UNIT 
(Note 1) 


Ge towers fot voice V 
p74 fl 
Input clamp voltage Vec=Min, |=—18mA 


High-level output voltage Vec=Min = V\_=Max 2.5 3.4 
lou = Max Vin=Min © 2.7 3.4 


| Vec=Min 54,74 0.25 0.4 
V Low-level output voltage Vi, =Max Ce V 
I 


IK 
OH 
OL 


Input current at maximum Vec=Max, V;=7V 0.1 a 
input voltage 


High-level input current Vec=Max, V,;=2.7V 


Y fios | Short-circuit output current Voc=Max (Note 2) =20 =1.00 


Note 1: All typicals are at Vcc=V, Ta=25°C 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with the inputs grounded and all outputs open. 


Switching Characteristics Vcc =5V, Ta =25°C 
MIN 


tei Data to output 


Data to output 


Strobe to output | 


toy Strobe to output 


#Eor load circuit and voltage waveforms, see page 3-11. 
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DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS 


Features 


e Applications: 
Dual 2-to-4-line decoder 
Dual 1-to-4-line demultiplexer 
3-to-8-line decoder 
1-to-8-line demultiplexer 


e Individual strobes simplify cascading for decoding or 
demultiplexing larger words 
e Input clamping diodes simplify system design 


Description 


These TTL circuits feature dual 1-line-to-4-line 
demultiplexers with individual strobes and common 
binary-address inputs in a single 16-pin package. 
When both sections are enabled by the strobes, the 
common address inputs sequentially select and 
route associated input data to the appropriate out- 
put of each section. The individual strobes permit 
activating or inhibiting each of the 4-bit sections as 
desired. Data applied to input C1 is inverted at its 
outputs and data applied at C2 is true through its 
outputs. The inverter following the C1 data input per- 
mits use as a 3-to-8-line decoder, or 1-to-8-line 

- demultiplexers, without external gating. Input clamp- 
ing diodes are provided on these circuits to minimize 

transmission-line effects and simplify system design. 


Functional Block Diagram 


STROBE (2) 
Gi. 


DATA (15) 
c2 


STROBE (14) 
G 


Pin Configuration 


SELECT OUTPUTS 
STROBE INPUT 
G2 A 


2Y3.  2Y2 = «#«2Y1 2Y0 


2¥2 2Y¥1 2YO0 
Dg Dg Da DA 


1¥1  1YO GND 


C1 G1 B 
DATA STROBE SELECT 
INPUT OUTPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Tables 
2-Line-to-4-Line Decoder or 1-Line-to-4-Line Demultiplexer 


Strobe 
Cea) ee 


2YO 2Y1 


Qo 
ies) 
> 


2¥2 2Y3 1Y0 


7 a Pee eee 
rTrerertirrer.s: 
© 10) gee TS ace A aes ER) cae 4 
creer cer eer =z 
Ter L Tee xT 
PEL TerrTs 
Prec riTrs 


= inputs C1 and C2 connected together 
= inputs G1 and G2 connected together 


C* 
G** 
H = high level L = low level X = don't care 
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Absolute Maximum Ratings 


eo) 9) ©] has 9)| 210] 2m meen Ta Oey ne eee ee ee ene ee ee ee eee ne ret nares re 7V 
DT VS asaperiey weee seearers Seeds toe eu by ston aca cote sew raiwnasacs aia ton ceraealcnedons ete Etarsnsaeiteeaneeihi arts 1N 
e Operating free-air temperature range 54LS ............. cece cece eee ee eee eeeeeeeeeeeees “55°C to 129°C 

CEES hes eed niacenneinatidasapetinnds teieaialeus eee 0°C to 70°C 
e Storage temperature rANGe ........... 0c ccc ccc enc cece ence ence eee e eee eeeeenee eee eeeeeeeeees —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 
54 . 
Vec Supply votage ee V 
4.75 5 5.25 


4.5 55 
sa 
Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


: TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


Low-level input voltage 54 
acs 


. 
N 


Input clamp voltage Vec=Min, |=—18mA 

High-level output voltage anes ve =Min 2.5 3.4 
seal: | 74 | 27 3.4 

‘input voltage 


High-level input current Voc=Max, V,=2.7V 
“Low-level input current Voc=Max, V,=0.4V 


Short-circuit output current | Veg=Max (Note 2) 


Low-level output voltage 


Input current at maximum 


oO 
sk 


l 
oh, 
re) 


4 
74 


Supply current Voc =Max (Note 3) 6 


ale 
| 
DW) 
ro) 
| 
2) 
ro) 
| 
> 


i 
> 


Note 1: All typical values are at Voc=5V, Ta=25°C. 


Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: loc is measured with all outputs open, A, B, and C1 inputs at 4.5V, and C2, G1, and G2 inputs grounded. 
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54LS155 
74LS155 UNIT 


MIN TYP MAX 


0s | 


Switching Characteristics, Voc =5V, Ta=25°C 


FROM TO 
PARAMETER | (INPUT) | (OUTPUT) 


LEVELS 
OF LOGIC 


TEST CONDITIONS 


C, =1 5pF, 
R, =2kQ, 


0 15 
0 
a ae 
18 27 pons 
ea 


tpLy= propagation delay time, low-to-high-level output 
tp. = propagation delay time, high-to-low-level output 
NOTE 4: Load circuit and voltage waveforms are shown on page 3-11. 


Application Example 
4-PHASE CLOCK PULSE GENERATOR 


74LS155 


OUTPUTS 
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QUADRUPLE 2-TO-1-LINE DATA 
SELECTORS/MULTIPLEXERS NON INVERTED DATA OUTPUTS) 


Feature 


Pin Configuration 


INPUTS 


e Buffered Inputs and Outputs 
¢ Common Strobe/Select input for all 4 circuits. 


Descriptions 


This monolitic data selector/multiplexer contains 
inverters and drivers to supply full on-chip data selec- 
tion to the four output gates. A separate strobe in- 
put is provided. A 4-bit word is selected from one 
of two sources and is routed to the four outputs. The 
LS157 has the same functions and pin connections 
as the LS257 but the latter is provided with 3-state 
outputs. 


SELECT 1A 1B 1y¥ 2A 2B 2Y GND 
Applications See ou iy eo 
INPUTS INPUTS 


e Expand Any Data Input Point 

e Multiplex Dual Data Buses 

e Generate Four Functions of Two Variables 
(One Variabes Is Common) 

e Source Programmable Counters 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Block Diagram 


Function Table 


(2) 


} INPUTS OUTPUT 
[svaose | setect [A [8 


- a 
x a = ae Da 
Cc 
. 4 (5) | 
: ert 
(7) oy 
s : (6) 
Schematics of Inputs and Outputs a — 
~ (9) 
3Y 
10 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS an) 0 D 
~~ 120k2 Nome’? Py ed 
“ ~ “Dee 
i anos 09) 2D 
, . oe 
INPUT — | 


OUTPUT sueet (15) 


S or G inputs: Reg = 8.5 k2 NOM 
A or B inputs: Reg = 17 k2 NOM 
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Absolute Maximum Ratings 


® Supply VONAGE; VOC inssvcssncisecnciisseanssansanesasvedereseannesindsntersuensneewiadecenesecndgsentanegenent seteeeteneee 7V 
e Input voltage sain osnastgn be Laneeaaledon Got Dhegertyanhith abaanednadaasnpedanyiedehiassealipalse aadiessaseamnnth tater netrnt tits iV 
e Operating free-air temperature range SALS ............ cece eee e teens eee eee eee e nena —55°C to 125°C 

TNS eee cae daseestineindrmocenekensae eee teonaeee 0°C to 70°C 
e Storage temperature range .............cccccce cee eec ee nee eee eeeeeeee een eeeseteeseeeeeeeeneeeeeenees —65°C to 150°C 


Recommended Operating Conditions 


a Low-level output current 
| Th! Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITION MIN (Note 1) MAX | Unir 


Hightevelinput volage i SOOCSC=—“‘~S*~—“‘“‘;<;<S?;~‘ TC 


Low-level input voltage Se 
Ze 


Input clamp voltage Voc=Min, =—12mA pT 


Von High-level output voltage oes Vin=Min =< 4 uA 
V lon =Max 
L= wo 


vac=Mi rsare | 028 Or 
Low-level output voltage ViiL=M 

Vin=Min Pe 
Input current at maximum Voc=Max, Vj=7V 
input voltage A or B input wo 


High-level input current Vec=Max, V;=2.7V | SorGinput [40 vA 
AorBinput | 20 | 


Low-level input current Vec=Max, V=0.4v |_SorGinput | 0.8 | 
A or B input peerinRhon 


| los _| Short-circuit output current | circuit | Short-circuit output current | current Voc =Max (Note 2) 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all outputs open, and 4.5V applied to all inputs. 


Switching Characteristics, Vec5V, Ta=25°C 


PARAMETER* FROM (INPUT) TEST CONDITION# MIN TYP MAX UNIT 


* te.y=propagation delay time, low-to-high-level output. 
* tpx.=propagation delay time, high-to-low-level output. 
# For load circuit and voltage waveforms, see page 3-11. 
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SELECTORS/MULTIPLEXERS (INVERTED DATA OUTPUTS) 


Features 


Pin Configuration 
e Buffered Inputs and Outputs g 


¢ Converted outputs provided. 


= INPUTS INPUTS 
Ge OUTPUT a OUTPUT 
ud 


Vcc STROBE 4A 4B 4yY 3A 3B 


e Lid i 


Applications 


ER 
+} Le} Le] 
SELECT 1A 1B Ty 2A 2B 2Y GND 


Rrermerating gt ee ett” 
INPUTS OUTPUTS INPUTS OUTPUTS 


e Expand Any Data Input Point 

e Multiplex Dual Data Buses 

¢ Generate Four Functions of Two Variables (One 
Variables is Common) 

¢ Source Programmable Counters 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


| Description 


. - a. Function Block Diagram 
This monolitic data selector/multiplexer contains in- 


verters and drivers to supply full on-chip data selec- 

tion to the four output gates. A separate strobe input 

is provided. A 4-bit word is selected from one of two 

sources and is routed to the four outputs. TheLS 158 
presents inverted data to minimize propagation delay 

time. 


Function Table 


INPUTS 


STROBE SELECT A 


OUTPUT 
Y 
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Absolute Maximum Ratings 


* Supply Voltage. VCC ..sccecsicteccstim asics Be ccsbiccraciate ceeds osig opeoteacel sep ssa A oes cee ap Detamanate eens 7V 
@ Input VOItAGE .............:c cc cecceceeeeeeeeeseeneneererceeeeseessneseeeneonseeneeeeneee ess ee ee ay re a eer rr 7V 
e Operating free-air temperature range 5S4LS ..............e cece eect e renee ness —55°C to 125°C 

TALS: cocsautcnsccsncwnncuuiniedonit terete eenunonsdaeas 0°C to 70°C 
e Storage temperature range ..............c cece creer crete eee e ener e eee e erent eet ene nee eet es —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITION MIN TYP MAX 
_—_ High-level input voltage TL 5 aaa Xt 


Low-level input voltage S| __or 


|_Vix___| Input clamp voltage Voo=Min, =—12mA peerartenn 


High-level output voltage Veor mn eo $4 {2.8 8.4 aa 
ee ian sate 


veo=¥ cava | 0.26 04 
Low-level output voltage Vip =Max 
vi=Min fazztma [ee [ose os] 
Input current at maximum Voc=Max, Vi=7V | SorGinput | 02) 
Input voltage AorBinputt | 0.1] 


High-level input current Voc=Max, V,=2.7V | SorGinput | 40 
, AorBinput | 20 


hie Low-level input current Voc=Max, V;=0.4V | SorGinput | 0.8 
| AorBinput | SCO. | 
= Short-circuit output current boa (Note 2) i a 


upply current a (Note 4) 6.5 7 


Note 1: All typical values are at Voc =5V, T,=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all outputs open, and all inputs at 4.5V 

Note 4: Icc is measured with all A inputs at 4.5V and all other inputs at OV. 


Switching Characteristics, Voc5V, Ta= 25°C 


PARAMETER* FROM (INPUT) TEST CONDITION# MIN Typ MAX UNIT 


teLH 


Select 


* te_y=propagation delay time, low-to-high-ievel output. 
* tpH.=propagation delay time, high-to-low-level output. 
# For load circuit and voltage waveforms, see page 3-11. 
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SYNCHRONOUS 4 BIT COUNTERS; BINARY, DIRECT CLERAR 


Feature 

e Internal Look-Ahead for Fast Counting Pin Configuration 

e Carry Output for n-Bit Cascading Aig OUTPUTS mee 
e Synchronous Counting Vec Output _Q, : al 
e Synchronously Programmable 

e Load Control Line 

¢ Diode-Clamped Inputs 


Description 


This synchronous, presettable counter features 
an internal carry look-ahead for application in high- 
speed counting designs. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change conici- 


dent with each other when so instructed by the SER Or ee a ey ee 
count-enable inputs and internal gating. DATA INPUTS 
This mode of operation eliminates the output Suffix-Blank: Plastic Dual In Line Package 


counting spikes that are normally associated with Suffix-J  : Ceramic Dual In Line Package 
asynchronous (ripple clock) counters. A buffered 
clock input triggers the four flip-flops on the rising 

(positive-going) edge of the clock input wave form. 

This counter is fully programmable; that is the outputs may be preset to either level. As presetting is 
synchronous setting up a low level at the load input disables the counter and causes the outputs to agree 
with the setup dsta.after the next clock pulse regardless of the levels of the enable inputs. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without 
additional gating. Instrurnental in accomplishing this function are two counter-enable inputs and a riple carry 
output. Both countenable inputs (ENABLE P and ENABLE T) must be high to count, and ENABLE T is 
fed forward to enable the ripple carry output. The ripple carry output thus enabled will produce a high- 
level output pulse with a duration approximately equal to the high level portion of the Q, output. The high- 
level overflow riple carry pulse can be enable successive cascaded stages. Transitions at the ENP or 
ENT are allowed regardless of the level of the clock input. 


Function Table (note 1) 


alt Count 


. triggering). 
L |X| xX * : RCO is normally low but is high when all Q outputs 
and Ey; are high simultaneously, i.e., 


RCO=Q, . Qs . Qe . Qo: Ey 
X : irrelevant 


Note 1: 1: Indicates a transition from low to high (positive edge 
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Typical Clear, Preset, Count, and Inhibit Sequences 


Illustrated below is the following sequence: 
1. Clear outputs to zero (asynchronous) 
2. Preset to binary twelve 
3. Count to thirteen, fourteen fifteen, zero, one, and two 
4. Inhibit 


INPUTS | 


l 
ENABLE T | | 
— —! | | 
a ze: a SOLS LLY OLE 
| 
a ae | | 
a eee | | | 
OUTPUTS | | 
— | 
= — — ee, ae) ener: ae 
| 
| 
a} L | 
| | ; 


RIPPLE-CARRY ; 
OUTPUT 


— 
NO 


13 14 15 0) 1 2 | 
}-—____ COUNT ————=|.—_____ INEIBE TE 


SYNC PRESET 
CLEAR 


ASYNC © 
CLEAR 
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Absolute Maximum Ratings 


© SUDO VOMAGS, VCC iyise ce deces dic ccnarcnnsigencrnayesantstaqhedewernrsnrtusae bie rene oier eran tase puaeeTaIaee 7V 
© TADUT VONAGE cinscaicwassicuces sedans rerscbbeddervancesnteh makers enna eustanidnrereronntadedenatagpndg eae eneninenicens 7V 
e Operating free-air temperature range 54LS 2.0.0.0... cece cee ce eee eee eee en ees —55°C to 125°C 

TI eran eaten ation nieces ecentnaviceasees 0°C to 70°C 
® SlOrage TEMPClAtUIe PANGS iedieverevinnpspsawid iennahindsnnnecaiantavaniodegusbastwensaendatendens —65°C to 150°C 


Recommended Operating Conditions 


PARAMETER 


SYMBOL PARAMETER TEST CONDITIONS 


< 


TYP 
MIN (Note 1) MAX | UNIT 


Highlevelinputvolage i SC“‘SC‘C~;<CSCStSté~d;Ct ed 


< 


Low-level input voltage 


IH 
vs ro 
Tc Tanut damp volage Vog= Min, == 18mA ne 
; Vec=Min, Vip = Max ke 2.5 3.4 
Hhevel ouput tage | ewan Vyewin [7a [a7 aa 
Voi 


54 
74 
Low-level output voltage Vip = Max V 
Vin=Min 
input current = a 


< 


< 


at maximum Load, clock or enable T 
input voltage 


oF 3.4 
0.35 ‘ 
Load, clock or enableT | = ~— 40. 


Data or enable P 


pA 
fi Data or enable P mA 


Load, clock or enable T 
Clear 


Short-circuit output current Voc=Max (Note 2) . —20 —100 


mA 
mA 
mA 


Supply current, all outputs high | Vec=Max (Note 3) 18 ot | 
Supply current, all outputs low | Vog=Max:(Note 4) 18 32 


Note 1: All typical values are at Vec=5V, Ta=25°C. ; 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Note 3: lIccu is measured with the load high, then again with the load low, with all other inputs high and all outputs open. 
Note 4: lIcc, is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open 
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Switching Characteristics, Vcc =5V, Ta=25°C : 


PARAMETER* FROM (INPUT) TO (OUTPUT) TEST CONDITION MIN TYP MAX UNIT 


sek sieioteaes p20 35 


18 35 
; Any Q 
t 
Clock ny | Any 


= Enable T Ripple carry 
teHL 
teHL Clear Any Q 


* fmax= maximum clock frequency 

* tety=propagation delay time, low-to-high-level output. 

* tey.=propagation delay time, high-to-low-level output. 

Note 1: propagation delay for clearing is measured from the clear input for the LS161A 


C, =15pF 


R, =2kQ 


See Note 1 


Function Block Diagram 
CLOCK {2} Pp 


(1) 
CLEAR ope 


Qa 


LOAD = 


(7 
ENABLE P 


> 
— 
ENABLE T 
ae F ‘ 
ie 7 D Qs 
Ar He 
Cala | [ar 


— 


a) Ti oe. ° Qc 
oft HO] Pld 
i 


DATA C 
—_| 
a ce » He D 
@ | {> 


DATA D 


DATA A 


DATA B 


Qp 


(15) RIPPLE 
= CARRY 
OUTPUT 
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Parameter Measurement Information 


jae ty, (clock)-o>4 
| | 
| | 
| 
| 


| 
| i 
be—t— tory f=—Pr ten 


| | (measure at th+1) | (measure at t+2) 


CLOCK 
INPUT 


——— Vou 


| 
| 
| 
| 
| 
Viet 


OUTPUT 
Qa 


Vor 


p—$a— te fo— tte, 
| (measure at t,4.4) 
OUTPUT | 


Qs 


Von 


| 
f-—et- toy 


(measure at t,44) 


OUTPUT | | | 
Qc | l | Vou 
| | | | 
| 
| 
| fete} teLH 
| | | (measure at tn+16) y | (measure at t,+8) 
OUTPUT | | | (See Note B) | 
Qp | 
| 
t 
| | al | j (measure at tn+16) 
l | (See Note B) 
ee ee ee ee ae aes ee ee ae ee COV) 
| OH 
! 
RIPPLE 
CARRT | one serene EE cA SRA EASY VY 
OUTPUT 


P| oe | De | Oy | rate 
Application Example 
PROGRAMMABLE DIVIDER | 


~ 


1/14 
1/13 
1/12 
1/11 


- 
Ei 


- 


1/3 
1/2 


pH 
1/4GD74LS02 
LOAD Q Q Q 
= ; ; CLEAR i - 
ENABLE INPUT Ey GD74LS161A RCO 178 
COUTN PULSE OUTPUT 
De 
PROGRAM 
haat | pe 
Le 2 


Note: Reset is performed by applying count pulse with reset input high RD pin can’t be used since 
Q,-Q, should be set low. 
ern SSS SS 
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SYNCHRONOUS 
4-BIT COUNTER: BINARY, SYNCHRONOUS CLEAR 


Feature 
Pin Configuration 
e Internal Look-Ahead for Fast Counting 
© Carry Output for n-Bit Cascading ' else - OUTPUTS ABLE 
e Synchronous Counting co OUTPUT On Os LOAD 
e Synchronously Programmable 
e Load Control Line 
© Diode-Clamped Inputs 


Description 


This synchronous, presettable counter features an internal 
carry look-ahead for application in high-speed counting designs. 
Synchronous operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the count-enable inputs and internal 
gating. 

This mode of operation eliminates the output counting spikes 
that are normally associated with asynchronous (ripple clock) 
counters. A buffered clock input triggers the four flip-flops on the 
rising (positive-going) edge of the clock input wave form. 


LA B C D_, ENABLE GND 
P 


DATA INPUTS 


CLEAR CLOCK 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J - Ceramic Dual In Line Package 


This counter is fully programmable; that is the outputs may be preset to either level. As presetting is synchronous setting up a 
low level at the load input disables the counter and causes the outputs to agree with the setup data after the next clock pulse regardless 
of the levels of the ‘enable inputs. 

The clear function is asynchronous and a low level at the clear input sets all four of the flip-flop outputs low regardless of the levels 
of the clock, load, or enable inputs. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional gating. Instrumental 
in accomplishing this function are two counter-enable inputs and a ripple carry output. Both countenable inputs (ENABLE P and ENABLE 
T) must be high to count, and ENABLE T is fed forward to enable the ripple carry output. The ripple carry output thus enabled will 
produce a high-level output pulse with a duration approximately equal to the high level portion of the Q, output. The high-level overflow 
ripple carry pulse can be used to enable successive cascaded stages. Transitions at the ENP or ENT are allowed regardless of the 


level of the clock input. 


Function Table (Note 1) 


Note 1: 1 : Indicates a transition from low to high (positive edge trig- 
gering). . 
* - RCO output is normally low-level, but RCO output is high- 
level when E; input is high-level while the counter is in its max- 
imum count state (HHHH). 
X : irrelevant 


GD54/74LS163A 


Typical Clear, Preset, Count, and Inhibit Sequences 


Illustrated below is the following sequence: 
1. Clear outputs to zero synchronous 
2. Preset to binary twelve 
ri erat to thirteen, fourteen fifteen, zero, one, and two 
. Inhibi 


INPUTS | 


| | | . 
ENABLE P _ | | Lid 


l 
| 
ENABLE T | 
_ _! | | 
| I 
Qs a | | | 
cues veal) eel 
Qc eoxsueemse Z J SF OO™~Ceeeeeeee 
, : 
on os oe 
| 


ay 
ine) 
_—s 
as 
—_ 
oO 
ro) 
hk 
N 


RIPPLE-CARRY 
OUTPUT 


SYNC 
CLEAR PRESET 


| | | }-—__— COUNT On ts INHIBIT —————_ 


ASYNC 
CLEAR 


Application Example 
VARIABLE MODULO COUNTER 


1/6 74LS04 
or1/4 74LS00 
- ort/3 74LS10 


ENABLE INPUT 
ENABLE INPUT 
COUNT PULSE 
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Absolute Maximum Ratings 


@ SUPPIY VONEGE,, VEO iicesinedccecvccisatsoecacbnensactesesncdnccsvatoreenntacsancrieiannelendseeesthensceamesecsayeisansneeds 7V 
© [ADUt VONAGE c.cidsccasicsivesasdcccwaccsnrasantvetsnsnsenbiaaveneddueistdtaawosnicaenaaeaan tens ebbenereeneedtesiataddasdeeee yas 7V 
e Operating free-air temperature range SA4LS ............ cece eer e eens =—55°C IO 125° G 

TONS ou ctacucteavan tices ysentgesieees sescueeve recs igaees aes 0°C to 70°C 
@e Storage temperature range ..............ccecccccccee eee eee nee eeeeeneeeeea tere eneeeneeeeeeneetees —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL [| = s*CiPARRAMETER— s—‘“‘(C‘isi~*™Y 


MAX 


oe | 74 | 475 5 (5.25) 
High-level output current 6474 | 400 | 


a sesiiehdcinaies daca lb ee ee 2 


Clock frequency 25 
bal Width of clock pulse 


Width of clear pulse a 
Data inputs A,B.C.D. 20 
Enable P or T [20S 


Load, Clear 
Hold time at any input a 
eee ‘Ss 
Operating free-air temperature 
TYP 
PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


High-level input voltage ee ee 


Low-level input voltage ee 


Input clamp voltage Vec=Min, |=—-18mA— 1.5 Pov | 


High-level output voltage Vec=Min = =Max pape ee 
2 


lon=Max — Viy=Min 


yoo ae lgrama___|sar4| 0.28 04 
v= Max lop =4mA V 
Lowtevel ouput votage | Vivenin_[ig=ena | 74 [0.98 0.8 


<ji< 


<|< 


Input current Voc=Max |DataorenableP | OT 

at maximum Vi=7V | Load, clock orenableT | 0.2] mA 
input voltage Clea 
Voc=Max |DataorenableP | 20) 

High-level input current Vi=2.7V fLoad, clock orenableT {| = = 40 pA 
Clear | 
Veo=Max [Data orenableP | SCO 
he Low-level input current V,=0.4V [Load, clock orenableT | == = 0.8 | 
Cr ) 

[los _| Short-circuit output current |[Vog=Max (Note 2) «| =20 == 100 mA | 


Note 1: All typicals are at eae Ta=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Iccy is measured with the load high, then again with the load low, with all other inputs high and all outputs open. 

Note 4: Icc, is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 
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Switching Characteristics, Voc =5V, Ta =25°C | 


PARAMETER* FROM (INPUT) TO (OUTPUT) TEST CONDITION MIN TYP MAX UNIT 
| fm | | is 25.32. | MHz 
at Clock Ripple carry 


p20 35 

18 35 
Clock aS 
Clock 


* fmax= maximum clock frequency 

* tety= propagation delay time, low-to-high-level output. 

* tey.=propagation delay time, high-to-low-level output. 

Note 1: propagation delay for clearing is measured from the clock transition for the LS163A. 


R, =2k 


See Note 1 


Function Block Diagram 
(2) 
ere. Sc ae | 
(1) = en (14) 
CLEAR —e=ofS >< ) ) DQ Qh 
ee) Pre 
9 e on 
LOAD pth) ad Q 
ye 
ENABLE P (o> a 


ENABLE T a 


-P 
ly 15) RIPPLE 
{Le > ale CARRY 


OUTPUT 
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8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTER 


Feature j j : 
Pin Configuration 
e Gated (Enable/Disable) Serial Inputs OUTPUTS 


e Fully Buffered Clock and Serial Inputs 


Qe CLEAR CLOCK 
e Asynchronous Clear 


Description 


This 8-bit shift register features gated serial in- 
puts and an asynchronous clear. The gated serial 
inputs (A and B) permit complete control over incom- 
ing data as a low at either (or both) input(s) inhibits 
entry of the new data and resets the first flip flop 
to the low level at the next clock pulse. A high level 
input enables the other input which will then deter- 
mine the state of the first flip-flop. Data at the serial 
inputs may be changed while the clock is high or 
low, but only information meeting the setup re- 

; : ; Suffix-Blank: Plastic Dual In Line Package 
quirements will be entered clocking occurs or the Suffixc)  - Ceramic Dual In Line Package 
low-to-high level transition of the clock input. All in- 
puts are diode-clamped to minimize transmission-line 
effects. 


peer, aman é 
SERIAL INPUTS OUTPUTS 


Function Table 


INPUTS OUTPUTS 


H=high level (steady state), L=low level (steady state) 

X=irrelevant (any input, including transitions) 

t=transition from low-to-high-level 

Qaor Qgo: Quo=the level of Q,, Q, or Q,, respectively, before the indicated 
steady-state input conditions were established. 

Qan Agn=the level of Q, or Q, before the most recent ¢ transition of the 
clock; indicates a one-bit shift. 


Schematics of Inputs and Outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Voc 


Wee = 1202 NOM 
Req a 
INPUT — 
OUTPUT 
CLEAR, CLOCK: 17K2 NOM | 
SERIAL: 25KQ NOM 
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Typical Clear, Shift, and Clear Sequences 


SERIAL iia 


—=&B | 


OUTPUTS = 


i 
CLEAR CLEAR 


Function Block Diagram 


CLEAR 
CLOCK 


1 
SERIAL } A 
INPUTS 


(3) (4) (5) (6) (10) (11) (12) (13) 


OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT OUTPUT 
Qa Qa Qc Qp Qe Qr Qe Qu 
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Absolute Maximum Ratings 


® SUpDIY VONRIS, VOC casis co dancsnwceswaveaknasiersenanncsissaebnwbuseewpanel aaunnonnereasaadeawssianassayatusszadraeneceeoun 7V 
BO VON aso citoec taste Sccianscaeeenenczeeebeescesberaieviedsescciecs-nudepaateansienseseoudiatndteanenemsensbesunaaumeennee 7V 
e Operating free-air temperature range 54LS ............ cece ccc ec ec eeeeeeseeeeeeeees —65°C to 125°C 

CS - cree tinwateeccces Sunnie eee aseceeetaeens 0°C to 70°C 
e Storage temperature range ................cccccccecececeeeeeececeeeceeeseeecsseceeueeeeueeaueuaees —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 
Siedaciecs py ey 
74 4.75 5 5.25 


[_v 
EM earl A 5S cee 
V . Peis 
Se 


IH 

IL : 

74 

IK V 

ae High-level output voltage Vec=Min = Vi,=Max | 54 2.5 3.4 V 
lon=Max — Viy=Min 27 3.4 
Voo=Min [lo=4ma [6474 [0.25 0.4 

Voi Low-level output voltage Vip =Max defeats EEE 
YaeMin |Io=ama | 74 | 0.95 05 | 
Input current at maximum _ _ 


mA 
| los Short-circuit output current Vec=Max (Note 2) —20 -100 
ae Supply current Voc=5.25V (Note 3) 16 27 | mA 


Note 1: All typical values are at Voc=5V, T,=25°C. 
_ Note 3: Icc is measured with outputs open, serial inputs grouned, the clock input at 2.4V, and a momentary ground, then 4.5V applied. 


V 


Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
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Switching Characteristics, Voc =5V, Ta =25°C 


C._=15pF, R, =2kQ 
See Figure 1 


Propagation delay time, low-to- 
high-level Q outputs from clock input 
Propagation delay time, high-to- 
low-level Q outputs from clock input 


#For load circuit and voltage waveforms, see page 3-11. 
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Parameter Measurement Information 


A AND B Wee OUTPUT 
PULSE 
GENERATOR 


R, 
CLOCK 
PULSE 
GENERATOR (See Note C) 
C. 
(See Note B) 
CLEAR I = = 


PULSE 
GENERATOR 


TEST CIRCUIT 


ja— t., (Clear) —o 
| | 
l | 


 ciainiemeaieaeimeemmeeeseataaaiaaaiiamel 3V 


CLEAR 
PULSE . 
GENERATOR 

(PRR < 1MHz) 


CLOCK 
PULSE 
GENERATOR 
(PRR < 1MHz) 


SERIAL INPUTS 
A AND B PULSE 
GENERATOR 


| 
| 
| 
| 
| 
| 
| 
| 
| 
(PRR <1MHz) | 


=— teHe 
| (See Note E) 


Q, OUTPUT 
(See Note D) 


Vret 


Vor 


VOLTAGE WAVEFORMS 


Note A: The pulse generators have the following characteristics: duty cycle <50%, Z,,.~ so0-1<1 5ns, t,<6ns. 

Note B: C, includes probe and jig capacitance. : 

Note C: All diodes are 1N3064 or 1N916 

Note D: Q, output is illustrated. Relationship of serial input A and B data to other Q outputs is illustrated in the typical shift sequence. 
Note E: Outputs are set to the high level prior to the measurement of toy, from the clear input. 

Note F: V.,=1.3V 


Figure 1 Switching Times 


REESE SL SRE A IR OER RNR ARPES GEE SIR SRLS RAE SER ATE TERE SADR SUT ENE NT TAILS IEEE LIE REA NETS ETE EDO DAER IEEE RELA H EIEN ADE AREER ALLL SBE EEE YEE LEGIT LEA LER: LENSE HT ETE AEE AEE SE Na NT RCE PTR ESE IGE EEEE GRE IESE 
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PARALLEL-LOAD 8-BIT SHIFT REGISTERS 
WITH COMPLEMENTARY OUTPUTS 


Feature 


Pin Configuration 


¢ Complementary Outputs 
e Direct Overriding Load (Data) Inputs eiock "AER INPUTS: —_ SERIALOUTPUT 


e Parallel-to-Serial Data Conversion 


Description 


This device is 8 bit serial shift registers that shift 
the data in the direction of Q, toward Q,, when 
clocked. Parallel-in access to each stage is made 
available by eight individual direct data inputs that 
are enabled by a low level at the shift/load input. 


: ; SHIFT/ CLOCK E G H T GND 
These registers also feature gated clock inputs and ne eevee 
: : : PARALLEL INPUTS 
complementary outputs from the eight bit. All inputs 
are diode-clamped to minimize transmission-line ef- Suffix-Blank: Plastic Dual In Line Package 
fects, thereby simplifying system design. Suffix-J : Ceramic Dual In Line Package 


Clocking is accomplished through a 2-input positive-NOR gate, permitting one input to be used as a clock- 
inhibit function. Holding either of the clock inputs high inhibits clocking and holding either clock input low 
with the shift/load input high enables the other clock input. The clock-inhibit input should be changed to 
the high level only while the clock input is high. Parallel loading is inhibited as long as the shift/load input 
is high. Data at the parallel inputs are loaded directly into the register on a high-to-low transition of the 
shift/load input independently of the levels of the clock, clock inhibit, or serial inputs. 


Function Table 


INPUTS INTERNAL 


SHIFT/ | CLOCK PARALLEL << 
CLOCK meee 
LOAD | INHIBIT Ha, 26s | 


OUTPUT 


H=High Level (steady state), L=Low Level (steady state) X=Irrelevant 
(any input, including transitions) t =Transition from low to high level 
a...n=The level of steady-state input at inputs A through H, 
respectively Qao, Qa0. QHo=The level of Qa, Qp, Qu, respectively, 

before the indicated steady-stae input conditions were established 

Qan, QGn=The level of Qa, Qg, respectively, before the most recent 

t transition of the clock. 


Absolute Maximum Ratings 


© SUDO VOMAOS, WCC. ees sss ccarscauecaenres syns uenwidtaednsacueauuaewiasontcaiasseacaenalaaceaedeunsiivetiadncnaseanuene 7V 
© NOU VON ACG sas ncae don tcnaupecuesai tad pannicasiancageieeacwapiegncaetesai casbics encruecacieeiasueseiaaeveresionaeiensiian ck 7V 
e Operating free-air temperature range 54LS oo... ccc ccccceccccccceueuceceuens =—55 Clo iZs°C 

TAN. Gicpopciates iereectecieea ate btatiaestortiaaes 0°C to 70°C 
e Storage temperature range .......... ccc ce cece ececcccecececececececaceesseveneneusususeeccecneces —-65°C to 150°C 
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Recommended Operating Conditions 


i Low-level output current 


tsy Setup Time 


Hold Time 


Operating free-temperature —_ 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITION N note 1) MAX | UNIT 


Esc Low-level input voltage =o 


| Veo=Min Vin=Min oe Ee 
- V 
Momlevel output volage | lgy=Max vy=Mex [74 [2.79.68 


mie ieee eet aso 
Voi Low-level output voltage =Max 


< 


Shift/load 


input voltage Other inputs 
High-level input current 
=2.7V_| Other inputs ————s 


Low-level input current 


—— Short-circuit output current aie (Note 2) 
Supply current Voc = Max (Note 3) 16 30 


Note 1: All typical values are at Voc=5V, Ta=25°C. 

Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 

Note 3: With all outputs open, clock inhibit and shift/load at 4.5V, and a clock pulse applied to the CLOCK input, Icc is measured first with the pene in- 
puts at 4.5V, then again grounded. 


Input current at maximum 
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Switching Characteristics, Veco = 5V, Ta = 25°C 


ras a8 wre 
ase 
2635 | te 
14 «25 ne 


C_=15pF, R, =2kQ 


See Fig 1-3. 


a a 
19 30 
17-25 


* fnax = Maximum clock frequency. 
to.4= Propagation delay time, low-to-high-level output. 
tp.4= Propagation delay time, high-to-low-level output. 


SHIFT; (1) 
LOAD 


Function Block Diagram PARALLEL INPUTS 
A B Cc D E F G H 
(3) 
ei e mi 
e J e ud 
Pest : T E : PRESET ( OUTPUT 
= i ae: QH (9) 
Lm CK > CK ; 
SERIAL — LT. % OUTPUT 
INPUT (10) Qu (7) 


[ll 


INHIBIT (15) 


Typical Shift, Load, and Inhibit Sequences 


CLOCK 
CLOCK INHIBIT 


SERIAL INPUT ss erent CSSA AEE 


SHIFT/LOAD 
( 
a a ee 
¢ 
A t] 
B 


Q 
DATA 
Y 
a 
D 


U 
Q 
UJ 
ol 

OUTPUT Q, >>" ee Be ee ee ee 


= —- we. ! 
ourpur 3, [2 LLL 


fe INHiB1T -f--———— SERIAL SHIFT ———____—w» 


LOAD 
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Parameter Measurement Information 


(Disable while 
CLOCK INHIBIT CLOCK is HIGH). 
INPUT ; 


INPUTS 
(See Notes A and B) 


SHIFT/ LOAD 
OUTPUT Qy, 


‘OUTPUT Q, 


Notes: A. The remaining six data inputs and the serial input are low. 
B. Prior to test, high-level data is loaded into H input. 
C. The input pulse generators have the following characteristics: PRR¢1MHz, duty cycleg¢50% Z,,,=50Q; t.¢15ns. t¢6ns. 


D. Vrer=1.3V. 


Figure 1-Voltage Waveforms 


SHIFT/ 
LOAD 


SERIAL 
INPUT 


CLOCK 
INPUT 


Notes: A. The eight data inputs and the clock-inhibit input are low. Results are monitored at output Q,, at tn47. 
B. The input pulse generators have the following characteristics PRR<1MHz, duty cycle<50%, Zo, +502; t<15ns, t-<6ns. 


C. Viet= 1 .3V 
Figure 2-Voltage Waveforms 


TEST 
POINT Vcc 


FROM OUTPUT 

UNDER TEST 

Notes: A. C, includes probe and jig capacitance. 
B. All diodes are 1N3064. 


T 


Figure 3-Load Circuit for Switching Tests 
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8-BIT SHIFT REGISTERS PARALLEL/ 
SERIAL INPUT SERIAL OUTPUT 


Feature 
Pin Configuration 


e Synchronous Load > 
PARALLEL PARALLEL INPUTS 


e Direct Overriding Clear SHIFT/ INPUT OUTPUT =———~——, 
Veg LOAD _H Qu G F a Te] 


e Parallel to Serial Conversion 


SHIFT/ H 
LOAD 
SERIAL 
INPUT 


CLOCK 
INHIBIT & 


Description 
This 8-bit shift register is compatible with most other TTL and SERIAL Ee Et ce a i bh | 
DTL logic families. All inputs are buffered to lower the drive re- INPUT “————_ INHIBIT 
quirements. Input clamping diodes minimize switching transients PARALLEL INPUTS 
sls a a, sie in Hinkout-ahitt ist h Suffix-Blank: Plastic Dual In Line Package 
ee Suffix-J § : Ceramic Dual In Line Package 


complexity of 77 equivalent gates on a monolithic chip. They 
feature gated clock inputs and an overriding clear input. The 
parallel-in or serial-in modes. are established by the shift/load input. When high, this input enables the serial data input and couples 
the eight flip-flops for serial shifting with each clock pulse. When low, the parallel (broadside) data inputs are enabled and synchronous 
loading occurs on the next clock pulse. During parallel loading, serial data flow is inhibited. Clocking is accomplished on the low-to-high- 
level edge of the clock pulse through a two-input positive NOR gate permitting one input to be used as a clock-enable or clock-inhibit 
function. Holding either of the clock inputs high inhibits clocking, holding either low enables the other clock input. This of course, allows 
the system clock to be free-running and the register can be stopped on command with the other clock input. The clock-inhibit input 
should be changed to the high level only while the clock input is high. A buffered, direct clear input overrides all other inputs including 
the clock, and sets all flip-flops to zero. 


Function Table 7 Schematics of Inputs and Outputs 


prs INTERNAL 


SHIFT! CLOCK |e pu a OUTPUT EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 
LOAD aaaedt LOCK | SERIAL 
OUTPUT 


x X Vec -_— Vig 
x R 120 2 NOM 
eq 
INPUT 
. H 
Xx OUTPUT 
H=High Level (steady state). L=Low Level (steady state) parallel and serial inputs: Aig ako ~~ 
X=Don’'t Care (any input, including transitions) others: R_=17k@ 
eq 


t=Transition from low to high level 

a...h=The level of steady-state input at inputs A through H, respectively 

Qao, Qeo, QHo=The level of Qu, Qg, Qu, respectively before the indicated steady-state in- 
put conditions were established 

Qan, Qen= The level of Qa, Qg respectively, before the most recent f transition of the clock 
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Absolute Maximum Ratings 


© SUDO VON. VCC ce noecs Socieosinisecdiy ecvennineineswbiwuteeen aida ones dbaanieasdohexcaeddevncers iseaionstadeeasabecaeketteds 7V 
© WVU VOM cscasis Sra snten as ea een nie vitesse eruade lence aetuntes anvnnueomanntnc de ceaceantondtecnnetaeceiaensiesucecisacenieni 7V 
e Operating free-air temperature range 54LS ............c ccc cccccecececeeceeneneneuens =55°C to 125°C 

TANS: gear codsnetighonsaicedeponevivauscneinecerecasae 0°C to 70°C 
e Storage temperature range ..............ccc cece ec ecececececesucusececeecaeacacceseasaeaeaeueueeenss =—65°C to. 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


Supply voltage 


94 
74 


Mode-control set up time 
Width of clock or clear pulse 


Data hold time 


Pe tae Clock frequency | 


MIN ave MAX 
(Note 1) 


SYMBOL PARAMETER TEST CONDITIONS UNIT 
| 74 | 


Vin 
a) 
Von High-level output voltage Vec=Min, — Vi.=Max | 64 | 25 34 V 
lon=Max, — Viy=Min 27 3.4 
Vog=Min [l=ama [64,74 [0.28 04 
VoL Low-level output voltage Vit= Max Eee Ene V 
vineMin | ig=ema | 74 | 0.95 0.5 
Input current at maximum Vec=Max, V=7V 0.1 
input voltage 


a [=20=100 | ma 
ro 


Short-circuit output current Vcc =Max (Note 2) 
Supply current Voc =Max (Note 3) 


Note 1: All typical values are at Voc=5V, T,a=25°C. 

Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 

Note 3: With all outputs open, 4.5V applied to the serial input, all other inputs except the CLOCK grounded, Icc is measured after a momentary 
ground, then 4.5V, is applied to the CLOCK. 
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Switching Characteristics, Vec =5V, Ta=25°C 


SYMBOL PARAMETER TEST CONDITION ee TYP MAX Pas 
oe Maximum clock frequency | 


t Propagation delay time, high-to- 
PHL low-level outputs from clear 

t Propagation delay time, high-to- 
el low-level outputs from clock 

t Propagation delay time, low-to- 
nen high-level outputs from clock 


Function Block Diagram 


C._=15pF, R, = 2kQ 
See Figure 3 


Parallel Inputs 
a E (10) Plt) * G(12) H (14) 
70d [oe 


ay 
li 


O 
INHIBIT (6) 


Figure 1. 


Typical Clear, Shift, Load, Inhibit, and Shift Sequences 


CLOCK 
CLOCK INHIBIT i 
CLEAR 1 
l 
| | | | 
| | 1 
SERIAL INPUT | 
SHIFT/LOAD | 
; ! | | 
| l i | 
; H 
A | 
‘a | ! i | 
F ! | 
| y | 
Cc Hy 
| | | a | ! 
INPUTS | | = | 
E | 
1 | | i! 1 | 
F im ee RE 
} | | ; | 
G Hi 
; | i | | 
H | 
OUTPUT Qu -~4 | ae) Gl org Oe ee 2 
i SERIAL SHIFT —-~-+> JeINHIBIT=| \e———— SERIAL SHIFT ————> 
CLEAR LOAD 


Figure 2. 
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Parameter Measurement Information 


Test Table for Synchronous Inputs 


SHIFT/LOAD 


OUTPUT 


FROM 
OUTPUT 
UNDER 
TEST 


DATA INPUT 
FOR TEST 


OUTPUT TESTED 
(SEE NOTEF) 


(See Note C) 
(See Note B) 


LOAD FOR OUTPUT UNDER TEST 


tw (clear) 
3V 
CLEAR INPUT 


CLOCK INPUT yv 


ref 


DATA 

INPUT 

(SEE TEST 
TABLE) 


t 
ie) | | j<- ten >| 


l (CLK Q) | 


OUTPUT Q 
VOLTAGE WAVEFORMS 
Figure 3. 
Notes: A. All pulse generators have the following characteristics; Z,..~502, tr<15ns and t,<6ns. 


A 
B. The clock pulse has the following characteristics; ty (clock)<20ns and PRR=1MHz. The clear pulse has the following 
characteristics; t,,(clear)220ns and thog=Ons, when testing fmax, vary the clock PRR. 
C. C, includes probe and jig capacitance. 
D. All diodes are 1N3064 or 1N916. 
E. Acclear pulse is applied prior to each test. 
F. Propagation delay times (te. and tpy_) are measured at t,4,. Proper shifting of data is verified at tr+g with a functional test. 
G. t,=bit time before clocking transistion. 
tn41=bit time after one clocking transition. 
th4a=bit time after eight clocking transition. 
H. Vrer=1.3V. 
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HEX D-TYPE FLIP-FLOPS, COMMON CLEAR 


Feature 


Pin Configuration 
e Contains Six Flip-Flops with Single-Rail Outputs =~. 


e Buffered Clock and Direct Clear Inputs 
e Individual Data Input to Each Flip-Flop = 7 SS ee a 
e Application Include: Buffer/Storage Registers El 

Q 


i BE ol Te 

Shift Registers rs Gay 
Pattern Generators ° ot $< ° fox \/ 
CLEAR Fl CLEAR k CLEAR ° 


oe ee Gee 
Description : CLEAR 7 CLEAR i CLEA 
These monolitic, positive-edge triggered flip-flops fe Q oe ho 5 : ahr Oo 


R 

Q 
utilize TTL circuitry to implement D-type flip-flop 
logic. CTTRILILIGICIE 

Information at the D inputs meeting the setup time CLEAR 10 1D 2D 2Q 3D 3Q = GND 

requirements is transferred to the outputs on the 
seek going °cge a pe eeek pees Suis mi Suffix-Blank: Plastic Dual In Line Package 
gering occurs at a particular voltage level and is not Suffix-J  : Ceramic Dual In Line Package 
directly related to the transition time of the positive- 
going pulse. When the clock input is at either the 
high or low level, the D input signal has no effect 
at the output. | 


Function Table (Each F/F) 


INPUTS OUTPUTS 
| x L 


, * | H } 


Schematics of Inputs and Outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


120 2 NOM 


OUTPUT 


Litt FF 


*t=transition from low to high level. 
*Q,=the level of Q before the indicated steady-state input conditions were Clock Reg=17 kQ NOM 


established. Clear D Reg=20 kQ NOM 


Absolute Maximum Ratings 


© SUDO VOIR. VCC cag iaciectancena sic cuapecaemasd sense te tnssuqacea some neta iacneiunccatescatasaceaesasecuinaneatenetenee: 7V 
TUT VOU AOS iicdisteccacnenerceucacrc os apiahhnedaearasmensodeeweresieraertenedeadaetad meta? obaiacastccsuaaeaaueecsierscaneieean 7V 
e Operating free-air temperature range 54LS ............ occ cc cece ccceec cece eeeeees =—55°C to 125°C 

TALS ....... Gi senouhiuanensnonn areadelsendtasseraaaereias 0°C to 70°C 
e Storage temperature range ............. cc cccecec ee eeeeeeeeeeseneeeeeeeseeeaeaeeneneneneneess —65°C to 150°C 
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Recommended Operating Conditions 


Pe 
ton -—____sh 


High-level output current oe 74 
eae Low-level output current 


et up time 
ae Clear inactive-state 


TYP 
PARAMETER TEST CONDITIONS. a ote 1) UNIT 


SYMBOL 
High-level input voltage 


i Low-level input voltage PR 


—a 
Input clamp voltage Voec=Min, |=—-18mA Pat OV 
Be 28 38 

V 


High-level output voltage Vec=Min, V\.=Max 


Vec=Min 54,74 ; x 0.4 
Voi Low-level output voltage v= Max 
Vin Min Hoshat it 0.35 0.5 
Input current at maximum 


Vin=Min 


lon= Max, 


Low-level input current Voc=Max, V,=0.4V 
Short-circuit output current Voc=Max (Note 2) 
Supply current Voc=5.25V, (Note 3) 16 26 


Note 1: All typical values are at Vcc =5V, Ta=25°C. 

Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 

Note 3: With all outputs open, 4.5V applied to the serial input, all other inputs except the CLOCK grounded, |,, is measured after a momentary ground, 
then 4.5V, is applied to the CLOCK. 


Switching Characteristics, Vcc =5V, Ta=25°C 


ee 
High-level input current Voco=Max, Vj=2.7V P20 | A 
Po 0.4 | mA 
/=200 = 100 | mA | 


Maximum clock frequency 
t Propagation delay time, high-to- 
PHL low-level output from clear 
t Propagation delay time, low-to- 
PLH high-level output from clock 
t Propagation delay time, high-to- 
PHL low-level output from clock 


#For load circuit and voltage waveforms, see page 3-11. 


C,=15pF, R, =2k2 
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Function Block Diagram 


(2) (4) (5) (6) (7) (11) (10) (13) (12)(14) (15) 
1Q 2D 2Q 3D 3Q 4D 4Q 5D 5Q 6D 6Q 


Application Example 
(6-BIT SHIFT REGISTER) 


CLOCK 


6Q 
5Q 


4Q OUTPUTS 
3Q 
1Q 


CLEAR DATA 
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QUAD D-TYPE FLIP-FLOPS 


Feature 


Contains Four Flip-Flops with Double-Rail Outputs 
Buffered Clock and Direct Clear Inputs 
Individual Data Input to Each Flip-Flop 
Applications: Buffer/Storage Registers 

Shift Registers 

Pattern Generators 


Description 


This monolithic, positive edge-triggered flip-flops 
utilize, TTL circuitry to implement D-type flip-flop 
logic. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock trig- 
gering occurs at a particular voltage level and is not 
directly related to the transition time of the positive- 
going pulse. When the clock input is at either the 
high or low level, the D input signal has no effect 
at the output. 


Function Table 


INPUTS OUTPUTS 
X 


L 


‘* 
‘* 


L 


*t=transition from low to high level. 
*Q,=the level of Q before the indicated steady-state input conditions 
were established. 
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Pin Configuration 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematics of Inputs and Outputs 


EQUIVALENT OF ALL INPUTS. TYPICAL OF ALL OUTPUTS 


Vec = Vec 


120 2 NOM 


INPUT 


OUTPUT 


Clock Reg=17 k& NOM 
Clear D Reg=20 k2 NOM 


GD54/74LS175 


Absolute Maximum Ratings 


@ Supply voltage, VOC ............ccccccccccccsscceesecececceeececaueecesceceusseseuuasceseceubesestebeesessssueecseseeecces. 7V 
© TADUU VONAOS scosiisic arqaniasssansvinenniraniorgdedeadewecees/aeawswiscdaeneiatwuaiaauilvabwa¥incinctieibudnadteiebude mecsotes 7V 
¢ Operating free-air temperature range 54LS ................ isadeaciudt-daewaedeeagueoeeenesnass =55°C. 10 125°C 

TONGS rtniececesiesair vga daa veusqeaancorisevss cisecsta cack O°C to 70°C 
© Storage temperature range ...... i cc cece cece cceceeceeseeeeseuessaeansnsseeereeeee: —65°C to 150°C 


SYMBOL PARAMETER 


‘ a 4.5 5 5.5 ; 
CC upply voitage 
4.75 5 5.25 
4 


High-level output current 54,74 


lo. Low-level output current | 84 mA 


Width of clock or clear pulse 


Operating free-air temperature 54 | 

[opera varenire | | 

SYMBOL PARAMETER TEST CONDITIONS MIN ai MAX | UNIT 
0. 


74 


Vi ‘evel pe 
Low-level input voltage BE Vv 


High-level output voltage | Vec=Min == Vi-=Max | 54 25 3.4 7 
ra [ar 34 


lon = Max Vin=Min 7 


4 
Voc=Min lop =4mA 54,74 0.25 0.4 
Low-level output voltage Vi, =Max on | ae 
Vine=Min | io=ema | 74 | 0.95 0.8 


Py 
ae 


V 
High-level input current Voc=Max, Vi=2.7V P20 | pA | 


Low-level input current Voc =Max, V,=0.4V 


Short-circuit output current Voc=Max (Note 2) 


Supply current Voec=5.25V, (Note 3) 


_Note 1: All typical values are at Voc =5V, Ta=25°C. | 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
Note 3: With all outputs open and 4.5V applied to all data and clear inputs. Icc is measured after a momentary ground, then 4.5V is applied to clock. 


—_ 
00 


11 
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Switching Characteristics, Vcc =5V, Ta=25°C 


SYMBOL PARAMETER 
Maximum clock frequency 


t Propagation delay time, low-to- 
iad high-level output from clear 

t Propagation delay time, high-to- 
oo low-level output from clear 

t Propagation delay time, low-to- 
ic high-level output from clock 

' Propagation delay time, high-to- 
PE low-level output from clock 


# For load circuit and voltage waveforms, see page 3-11. 


C,=15pF, R,=2kQ 


Function Block Diagram 


4 
i 


Application Example 
TIMING PULSE GENERATOR 


1Q 2Q 3Q 4Q 


1/2GD74LS20 


GD74LS175 


1D 2D 


CLEAR CLOCK 
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SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


Features 


Single down/up count control line 

Count enable control input 

Ripple clock output for cascading 
Asynchronously presettable with load control 
Parallel outputs 

Cascadable for n-bit applications 

Average propagation delay 20 ns 

Typical clock frequency 25 MHz 

Typical power dissipation 100mW 


Description 


These circuits are synchronous, reversible, up/down counters. 
The LS191 is a 4-bit binary counter. Synchronous operation is pro- 
vided by having all flip-flops clocked simultaneously, so that the 
outputs change simultaneously when so instructed by the steer- 
ing logic. This mode of operation eliminates the output counting 
spikes normally associated with asynchronous (ripple clock) 
counters. 

The outputs of the four master-slave flip-flops are triggered on a 
low-to-high level transition of the clock input, if the enable input 
is low. A high at the enable input inhibits counting. Level changes 
at either the enable input or the down/up input should be made 
only when the clock input is high. The direction of the count is 
determined by the level of the down/up input. When low, the 
counter counts up and when high, it counts down. 

These counters are fully programmable; that is, the outputs may 
be preset to either level by placing a low on the load input and 
entering the desired data at the data inputs. The output will change 
independent of the level of the clock input. This feature allows the 
counters to be used as modulo-N dividers by simply modifying the 
count length with the preset inputs. 

The clock, down/up, and load inputs are buffered to lower the drive 
requirement; which significantly reduces the number of clock 
drivers, etc., required for long parallel words. 

Two outputs have been made available to perform the cascading 
function: ripple clock and maximum/minimum count. The later out- 
put produces a high-level output pulse with a duration approximately 
equal to one complete cycle of the clock output produces a low- 
level output pulse equal in width to the low-level portion of the clock 
input when an overflow or underflow condition exists. The counters 
can be easily cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel clocking is us- 
ed, or to the clock input if parallel enabling is used. The max- 
imum/minimum count output can be used to accomplish look-ahead 
for high-speed operation. 


WITH MODE CONTROL 


Pin Configuration 


INPUTS OUTPUTS INPUTS 


or ATE ATTEN, AEE LOCO, ee 
DATA CLOCK RIPPLE MAX/ LOAD DATA DATA 
Voc _A CLOCK MIN 


MAX/ LOAD 
MIN 


DATA _QB Qa ENABLEDOWN/ Qc QD) GND 
—y—_ 


—_—yyee 
B OUTPUTS oe OUTPUTS 
INPUTS 


INPUT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


Count Down 
Inhihit 


* Min/Max is output but the signal generated internally the following logical 
expression 
Count up...Min/Max=QA - QB - QC - QD - (DN/UP) 


Count down...Min/Max=Oa - Ge - Ge. Gp - (DN/UP) 
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Absolute Maximum Ratings 


e Storage temperature range 
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Supply voltage, Voc 
e Input voltage 


TONES ecedsandadrratrepersnatiangiterieetun a 


LS191 Binary Counters 
Typical Load, Count, and Inhibit Sequences 


To ee 
DATA B L apn =p =P se ese Pe Pe =P SP ae a a= 
INPUTS Cc i ol aie. llama «ma Geum). ieee. eat; “muy. cubs. au, “aula sn 


7 Re mee ios ss ss oe 
CLOCK 
DOWN/UP A 
eee [el 


isis 
wenn 4 || pre 
~ TT 


RIPPLE CLOCK = Ses aa L 


131141589 9 42 2} 214 


“——v~— COUNT UP INHIBIT 
LOAD 


0 15 14 13 
COUNT DOWN 


Sequence: 


(1) Load (preset) to binary thirteen . 
(2) Count up to fourteen, fifteen, zero, one, and two 


(3) Inhibit 


(4) Count down to one, zero, fifteen, fourteen, and thirteen 


iisieaecpscesnltop woeont beanies wa x oon vue ube Peta aaa ns catdaaednneanennaieouasetiuatetatsecestanen et -atccnwn 7V 
Operating free-air temperature range 54LS 


re —55°C to 125°C 


Wasedeuecdysien 0°C to 70°C 


eke —65°C to 150°C 


| GD54/74LS191 
Function Block Diagram 


LS191 Binary Counters 


clock ‘ss i. : 
(5 
DOWN/UP v = —— * »__(13) RIPPLE 


CLOCK 


5 = as eye 
ite ower 
carat CC 


Ee Oni 


ENABLE G 4 
Hist “ x CLEAR j 
DATA (1 i | HI It 
INPUT B ottD—_— 
Ba —92) outPuT as 


(ro 
HNiiii=oe fe: 
THRO rs 


J eel 
DATA (10 
INPUT C THT >—— [phe 
i oat a 
DATA (9 
INPUT D 


(7) OUTPUT QD 


Loap bt 1 > 
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Recommended Operating Conditions 


PARAMETER 


Clock frequency 


Pulse width 


TYP 
a (Note 1) 


PARAMETER 


SYMBOL 
High level input voltage 


I ee 
Vit Low-level input voltage Ee ee V 
i 


Input clamp voltage Voc=Min, |=—18mA 
High level output voltage Veco= Min, Vi, =Max 2.5 3.4 
lon=Max.Vy4=Min 27 3.4 


lo. =4mA 54,74 0.25 04 
V 


Low level output voltage 


0.35 08 


Nie Low-level input current Neo-™a" [enable [8 mA 


High-level input current 


Short-circui eo ~20 ~100 | mA 
ort-circuit output current (Note 2) m 


Supply current Voc =Max (Note 3) . 25 35 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all inputs grounded and all outputs open. 
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Switching Characteristics, Voc =5V, T,=25°C 


PARAMETER* FROM(INPUT) TO(OUTPUT) TEST CONDITION MIN TYP MAX UNIT 
p22 338 


teHL 


Any Q 
ie 

Cek 

Clock a 

Clock Max/Min 

Bonnie 

Ripple Clock 


Application Examples 


R, -2kQ 


See Note 1 


(1) Asynchronous 2" OUTPUTS 
nter —————————— 
cou 20 2! 22 23 2: Qs Qe 2? Qn 2° Q'0 ou 


Qa Qa Qc Od 
19 ea TC 
RC 


25 2 5 Da Dg Oc Dp 


COUNT PULSE 


TO FOLLOWING 


Teammate 
= PROGRAMS STAGES 
ENABLE INPUT G 
LOAD INPUT LOAD 
UP/DOWN CONTROL 
INPUT ON/uP 
i 
OUTPUTS 
20 2! 22 23 24 95 Qe 2? 2s 2° Qi Qu 
Qa Qp Qc Qp 
<x 
Val 
E 3 Spade Dc Dp 
e e e 
ENABLE INPUT G | —— 
TO FOLLOWING 
CLOCK INPUT CK STAGES 


LOAD INPUT [TOAD 


UP/DOWN CONTROL 
INPUT DN/UP 
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SYNCHRONOUS 
UP/DOWN DUAL CLOCK COUNTERS;BINARY WITH CLEAR 


Feature 
Pin Configuration 


e Cascading Circuitry Provided Internally INPUTS INPUTS 
; : K 
e Synchronous Operation DATA GLEAR’ OUTPUTS “LOAD DATA DATA 


e Individual Preset to Each Flip-Flop fa aka a 
e Fully Independent Clear Input 


A CLEAR CARRY TOAD 
BORROW 


B 


COUNT a 


Description 

Phe LS193 is synchronous. reversible up/down counters. Syn- a A BE Ee Ed, 2 ES S 
chronous operation is provided by having all flip-flops clocked INPUT OUTPUTS “—~——~—-—’_ OUTPUTS 
simultaneously so that the outputs, change coincidently with each 
other when so instructed by the steering logic. This mode of opera- Suffix-Blank: Plastic Dual In Line Package 
tion eliminates the output counting spikes which are normally Suffix-J  : Ceramic Dual In Line Package 


associated with asynchronous (ripple-clock) counters. 


The outputs of the four master-slave flip-flops are triggered by a low-to-high-level transition of either count (clock) input. The direc- 
tion of counting is determined by which count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each output may be preset to either level by entering the desired data at the data 
inputs while the load input is low. The output will change to agree with the data inputs independently of the count pulses. This feature 
allows the counters to be used as modulo-N dividers by simply modifying the count length with the preset inputs. 

A clear input has been provided which forces all outputs to the low level when a high level is applied. The clear function is indepen- 
dent of the count and load inputs. The clear, count, and load inputs are buffered to lower the drive requirements. This reduces the 
number of clock drivers, etc., required for long words. 

These counters were designed to be cascaded without the need for external circuit. Both borrow and carry outputs are available 
'o cascade both the up-and down-counting functions. The borrow output produces a pulse equal in width to the count-down input when 
the counter underflows. Similarly, the carry output produces a pulse equal in width to the count-up input when an overflow condition 
exists The counters can then be easily cascaded by feeding the borrow and carry outputs to the count-down and count-up inputs 
respectively of the succeeding counter 


FUNCTION TABLE 


EEE — SNE NESE Manesco — 
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Typical Clear, Load, and Count Sequences 
Illustrated below is the following sequence: 
1. Clear outputs to zero 
2. Load (preset) to binary thirteen 
3. Count up to fourteen, fifteen, carry, zero, one, and two 
4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 


LOAD 


B 


DATA 


.?) 
Oo 
Cc 
Zz 
4 


OUTPUT 1 | 
| 


CARRY 


BORROW 
} 


SEQUENCE | . | I “cou UP ate nr " 4 
ILLUSTRATED R 
CLEAR “PRESET 


Notes: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high, when counting down, count-up input must be high. 
Application Example 
ASYCHRONOUS 2" COUNTER 


OUTPUTS 


90 1 22 23 24 2s 26 Q7 28 29 io Qi 


Qs Qc 
GD74LS193 
Dg De 


Q 
COUNT UP Qs : 


UP 


GD74LS193 BRW 
N 
wots tp Da Ds De Dp 


GD74LS193 
Ds Dc 


DOWN 
CLR,LD Da 


DOWN 
CLR LD Da 


COUNT DOWN 


PROGRAM 
CLEAR 
LOAD 
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Absolute Maximum Ratings 


© ODI VOCS, VCC varices tao tbeevesruncceasvennda tonne mlentnandnaes sda newetideestuondmamaniaceainessoapesereuaial 7V 
DADO VOUS: tcnccstceva node srg caeaceeaceessapccstensee st needecstptenaset be ty burieseni eee cumaevsvenstcatucessatiecedees tances 7V 
e Operating free-air temperature range 5S4LS ...... cece cece eee e ee eeeeeeeenenes —55°C to 125°C 

FA gacacene thas Sus vateatsae omer aetaateee4 sons cena 0°C to 70°C 
© SlOlaOe LEMPSCAS TANCE ee accs sawn siparamicbsinnntngneceiacveendeedsepicceebeenedaiidodeentyes —65°C to 150°C 


Recommended Operating Conditions 


Supply voltage 
Reon ATs 5 5.25 


Vec 

High-level output current 54,74 —400 
th 
Ta 


t 
aaeaimcinaien a 


lot 
f 


Pu | wat of any npitpue——SSSCS~C=Ci‘a 
ee Ss 


= 
Operating free-air temperature 
t+ | oat tees tmewatre | 
SYMBOL PARAMETER TEST CONDITIONS 


High-level input voltage 


ee 
Input clamp voltage Voec=Min, |=—18mA —1.5 


High-level output voltage Vec= Min, V 
loun=Max, : : 


Voo=Min Bava [028 0.4) 
Low-level output voltage Vip =Max eee 
Vin=Min lop =8mA 0.35 0.5 
Input current at maximum Vec=Max, Vj=7V - 0.1 
input voltage 
le. High-level input current Voc=Max, V,=2.7V F880 
ae Low-level input current Voc =Max, V,;=0.4V P08. 
| los Short-circuit output current Voc=Max (Note 2) =20 =100 
| loc] Supply current . Voc=5.25V, (Note 3) 19 34 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
Note 3: Ico is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5V. 


Vin 
Vit 
Vik 
Vou 
Vo 
Me 
loc 
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Switching Characteristics, Vec =5V, Ta =25°C 


PARAMETER* FROM (INPUT) TO (OUTPUT) TEST CIBDITION 


tet 


teHL 


ecuat down 
Either Count 


is — 


MIN TYP MAX 


Coutn up Carry 


C,=15pF, R, =2kQ 
See Figure 1 and 2 


= 
oO 
RO 
f& 


MN} PM 
ao; + 
| + 
O;O 


GW | ho 
O|N 
& |} ® 


teHL 
teHL Clear 


=maximum clock frequency. 
=propagation delay time, low-to-high-level output 
=propagation delay time, high-to-low-level output 


) 
GW 
i¢¥) 
oO 


tn x 
toon 
tou 


Function Block Diagram 


(13) _- BORROW 
OUTPUT 


CARRY 
OUTPUT 


Lae 


3 
fe OUTPUT Qa 


—e 


COUNT = & ot 
UP Qa 
COUNT 
ee 
Dp. — 
ae | 
DATA (1) 
ee? SESE SS 
INPUT B 
2 
i OUTPUT Qg 
< lll 
DAN gale Nh =<—— 
a (title 
chen 6 
ile > | 6) ouTPUT Oc 
pe 
DATA (9) li a 
INPUT D |) 
(14) LLL . 
CLEAR Pe wep (7) 
se OUTPUT Qp 
LOAD 
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Parameter Measurement Information 


OUTPUT 
ee ee 
Vcc Q, Q,Q, Q, 


DATA 
PULSE R 
GLAERATOR ' 
(See Note A) 
teal (See Note C) 


PULSE . 
GENERATOR 


CL 
(See Note A) Tisee Note B) 


LOAD CIRCUIT 1 


LOAD 
PULSE 
GENERATOR 


(See Note A) a eon ani ane nee oe a ee 
= LOAD CIRCUIT 2 
(Same as Load Circuits 1) 


LOAD CIRCUIT 2 
(Same as Load Circuits 1) 


LOAD CIRCUIT 4 
(Same as Load Circuits 1) 


TEST CIRCUIT 
at ke yp be 
' 4 Pot 
90% 90% a —— - 
CLEAR 1 OV 
I ' rs | 
1 —~| t be = ie 
1 - Jo-- or ee ee eee  - v 
' | 
DATA y 
INPUT 
LOAD 
INPUT 
Q 
OUTPUT 


VOLTAGE WAVEFORMS 


Notes: A. The pulse generators have the following characteristics; Z,,,=50Q and for the data pulse generator PRR<500kHz duty cycle=50%, for the load 
pulse generator PRR is two times data PRR, duty cycle=50%. 

. C, includes probe and jig capacitance. 

. Diodes are 1N3064 

- t-andt, <7ns 

. Ve IS 1.3 voits 


mogow 


Figure 1. Clear Load and Set Up Times 
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4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


Feature 


e Parallel Inputs and Outputs 
e Four Operating Modes; 
Synchronous Parallel Load Q, CLOCK 81 So 
Right Shift 
Left Shift 
Do Nothing 
¢ Positive Edge-Triggered Clocking 
¢ Direct Overding Clear 


Pin Configuration 


Description 


This bidirectional shift register is designed to incorporate vir- 
tually all of the features a system designer may want in a shift 
register. The circuit contains 46 equivalent gates and features 
parallel inputs, parallel outputs, right-shift and left shift serial inputs, 


operating-mode-control inputs, and a direct overriding clear line. CLEAR SHIFT a 

The register has four distinct modes of operation, namely: al ae 
Parallel (broadside) load INPUT PARALLEL INPUTS 
Shift right (in the direction Qa toward Qo) Suffix-Blank: Plastic Dual In Line Package 
Sn ete ui Me echo aa tOwale- aia) Suffix-J  : Ceramic Dual In Line Package 


Inhibit clock (do nothing) 


Synchronous parallel loading is accomplished by applying the four bits of data and taking both mode control inputs, SO and S1, 
high. The data are loaded into the associated flip-flops and appear and outputs after the positive transition of the clock input. During 
loading, serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising edge of the clock pulse when SO is high and $1 is low. Serial data for 
this mode is entered at the shift-right data input. When SO is low and $1 is high, data shifts left synchronously and new data is entered 
at the shift-left serial input. 


Function Table 


INPUTS OUTPUTS 


a oa SERIAL | PARALLEL P 
LEFT RIGHT|A BC D 7 


H=high level (steady state) 
L=low level (steady state) 
Ki Oy Gee Ge X=irrelevant (any input, including transitions) 

t=transition from low to high level 
X} Lb Qan Qen Qen a,b,c,d=the level of steady state input at inputs A, B, C, or D, respectively. 
Qao, Qe0, Qco, Qno=the level of Qa, Qg, Qc or Qp, respectively, before 
X1 Os, Oex Gee the indicated steady state input conditions were established. 

Qan, Qen, Qcen, Qon=the level of Qa, Qs, Qc OrQp respectively, before the 
X|Qno Qao Qco Qoo mostrecent f transition of the clock. ee . 


~m— DrTrdrert XK x 
-~—r-oeerigtt KK x 
Oe ee ee en on el 4 


L 
H 
H 
H 
H 
H 
H 
H 


Absolute Maximum Ratings 


B® SUODIY VOudOe, VCC = sicceenreteesncsceosscareaieneuageenaueaunieed ces aienwinmocanton cumin tinhichcoeataateetobavarauennenss 7V 
APU VOU ASS ood ocstecclsgae ectanasnerruqotabosisbeiesnnatadeesystceanssesmcacndeqete iadeceie auamssentatoereiaticacieaneiedentececues 7V 

e Operating free-air temperature range 54LS ...... ccc cece cescneeeeeeeeseeees —55°C to 125°C 
TAGS: nchuericpeuirunsneadtt ann iwiaastesaceauseenueaens 0°C to 70°C 

e Storage temperature range .............cccccccccccececeeccecececasceeeeeueeneeceeueeneaeeneneaeees —65°C to 150°C 
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Function Block Diagram 


PARALLEL INPUTS 


A B C 
(10) ooo ate (5) 
Mone |! >], ae ee or Soe 
INPUTS | oo (2m S| |S Ca ee 
a =i 
tht euler 
SHIFT RIGHT yt?) Lert 
SERIAL INPUT TT SERIAL 
Ini A P . g vat il 
> Os " Pa Amis a, 
re re 
Ec Hh Legs ie, 
(11) 
CLOCK Dee 
i" re 
CLEAR > (15) (14) i i 


Qa Qs 
PARALLEL OUTPUTS 


Typical Clear, Load, Right-Shift, Inhibit, and Clear Sequences. 


CLOCK 
| 
MODE so j | 
CONTROL 4 
INPUTS sit | 


SERIAL 
DATA 
INPUTS 


DATA 
INPUTS 


OUTPUTS 


| | 
OL = | : 
ia i | ! 
PARALLEL | B 1 nec {nemomeecmmm t n n R TRE  S RTE NS“ ROT cnet 


SHIFT de INHieit—— 


1 
CLEAR LOAD CLEAR 
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Recommended Operating Conditions 


SYMBOL PARAMETER 


Width of clock or clear pulse | 20 | ons | 
| ns | 


Clear inactive-state 
Hold time at any input ae 


h 
=55 125 
, “ °C 
Th Operating free-air temperature rs >0 ae) 
TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


Low-level input voltage A 


04 V 
Ze 
Input clamp voltage Voec=Min, |=—18mA 
High-level output voltage Vec=Min, — Vi. =Max 25 3.4 V 
loy=Max, — Vy=Min 27 3.4 
Voo=Min 025 0. 
Low-level output voltage Vj, =Max V 
: 


Short-circuit output current —20 —100 
1523 


Note 1: All typical values are at Voc =5V, T,y=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
Note 3: With all outputs open and 4.5V applied to all data and clear inputs. Icc is measured after a momentary ground, then 4.5V is applied to clock. 


Switching Characteristics, Vcc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 
Maximum clock frequency 20 36 


t Propagation delay time, high-to-low 

PHL level output from clear 

t Propagation delay time, low-to-high 

PLH level outputs from clock 

t Propagation delay time, high-to-low 
PHL level output from clock 
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Vin 
Input current at maximum Voc=Max, V,=7V 0.1 
input voltage 


C,=1 SpF, R, =2kQ 
See Figure 1 


GD54/74LS194A 


Parameter Measurement Information 


Test Table for Synchronous Inputs 


Data Input Output Tested 
OUTPUT For Test (See Note E) 


FROM Qa at th+1 
UNDER. i ih 
TEST (See Note C) Qc at ts 


C. = 15 pF 
(See Note B) 


Qp at th+1 
L Serial Input Q, at thay 


R Serial Input Qp at tha 


LOAD FOR OUTPUT UNDER TEST 


tw (clear) 


3V 
CL.EAR 


| t, [Tm (See Note F) pts 
—, 


CLOCK 


ly 
le- be (clock) | 


DATA 

INPUT 

(SEE TEST 
TABLE) 


OUTPUT Q Viet Vis 


VOLTAGE WAVEFORMS 


Note: A. The clock pulse generator has the following characteristics; Z 4, = 5002 and PRR<1MHz, tr<15ns and tf<6ns 
. C, includes probe and jig capacitance. 
. All diodes are 1N3064 or 1N916 
. Acclear pulse is applied prior to each test. 
Viet= 1.3V 
Propagation delay times (tp. and tpy_) are measured at th+1. 
Proper shifting of data is verified at t,,, with a function test 
. t,=bit time before clocking transition. 
tn4,=bit time after one clocking transition. 
th+a=bit time after four clocking transition. 


T™M0OWD>Y 


G) 


Figure 1. Switching Times 
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4-BIT PARALLEL ACCESS SHIFT REGISTERS 


Features 
Pin Configuration 
e Synchronous parallel load 
© Positive-edge-triggered clocking OUTPUTS SHIFT/ 
e Parallel inputs and outputs from each flip-flop a rm = Tol ra 
e Direct overriding clear 
e J and K inputs to first stage 
¢ Complementary outputs from last stage 
e 


For use in high-performance: 
accumulators/processors 

serial-to-parallel, parallel-to-serial converters 
¢ Typical clock frequecy 39 MHz 
® Typical power dissipation 7O0mW 


General Description 
These 4-bit registers feature parallel inputs, parallel outputs, J-K 


serial inputs, shift/load control input, and a direct overriding clear. 
All inputs are buffered to lower the input drive requirements. The 


registers have two modes of operation: CLEAR 5 K oO BD 
Parallel (broadside) load SERIAL BARALLEL INPUTS 
Shift (in the direction Qa toward Qp) INPUT 

Parallel loading is accomplished by applying the four bits of data Suffix-Blank: Plastic Dual In Line Package 


and taking the shift/load control input low. The data is loaded into Suffix-J  : Ceramic Dual In Line Package 
the associated flip-flop and appears at the outputs after the positive 
transition of the clock input. During loading, serial data flow is in- 
hibited. 

Shifting is accomplished synchronously when the shift/load con- 
trol input is high. Serial data for this mode is entered at the J-K 
inputs. These inputs permit the first stage to perform as a J-K, D, 
or T-type flip-flop as shown in the function table. 


Logic Diagram 
SERIAL 
INPUT PARALLEL INPUTS 


SHIFT/LOAD (9 


12) we 14) 
_ et TT tt 
= 


fee es 


—r— tT 
CLEAR +e ne ° 
os ar CLEAR as CLEAR = ie 


PARALLEL OUTPUTS 
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Function Table 


Inputs Outputs 


Shift/ Parallel 
Clear wad = Q Qc Qp Qp 


2) 
> 
o 


= 
> 


xx KX KO KIO 


ITc- tT kK KIX 
<< *K& x0 «KIO 
<x < < Ma we Ito 


rrzzrrre| P 


ft er SS ee. Se 


- 
x< 
x< 
x< 


H=High Level (steady state), L=Low Level (steady state), X=Don't C ; 
se ’ ; = are any in ut, | weg 
t=Transition from low to high level (any input, including transitions) 


a,b,c,d=The level of steady state input at A, B, C, or D, respectively. 


Sd Qgo. Qco, Qoo= The level of Qa, Qg, Qc, or Qo, respectively, before the indicated steady state input conditions were established. 
an» Qen, Qen= The level of Qa, Qs, Qc, respectively, before the most recent transition of the clock. 


Timing Diagram 


TYPICAL CLEAR, SHIFT, AND LOAD SEQUENCES 


CLOCK 


SERIAL J J 
Fa 
| 
PARALLEL a 


DATA 


si a SENN? Man 
he ees, Ce 
“tt —— a 
om H 
oureurs LEE 
— eee 
i —1__F 


SERIAL SHIFT SERIAL SHEFT ———"™" 
CLEAR LOAD 

Absolute Maximum Ratings 
®. Siipply VONAGE: V re. snnncantdienesvecdonbines nan neateocncnaantersbiate tes emwmnds cia iesadigneniaammranahiaraenmennenetas 7V 
©. IDUL VONAGE: cosrccnescsepscrasensanassdensivesasy bikndtawcticeseaxbesadcseunhdlne ay eetinndnetn ced ainmiaeeentvn te Ss ibs 
e Operating free-air temperature range S4LS ......... eee reer —55°C to 125°C 

TOS pesectectesmestents ain die vowsame bedaagsasmetenoreere O°C to 70°C 
® Storage temperature TANS icc. ccrsevsccessrareasinensrsaeadisesavecseners ee —65°C to 150°C 


a 
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Recommended Operating Conditions 
SYMBOL PARAMETER 
7 Supply voltage 


Voc 
Pulse Width 


Hold Time a: 
Ta Operatig free-air teperature C 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


High-level input voltage 


2 V 
Low-level input vo tage 
IL Za 


Input clamp voltage Vec=Min, |=—18mA 
OH 


V High-level output voltage Veer Ne ex = V 
lon=Max, = Viy=Min 27 3.4 
4 


loL=8mA 0.35 05 


nee Curret at maximum Voc=Max, V, = 64 aa 
input voltage 
; . Voc =Max - _ 
Soe Short-circuit output current (Note 2) 20 100 mA 


Supply current Voc =Max (Note 3) 14 21 
Note 1: All typical values are at Voc=5V, Ta=25°C. 


- Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
Note3: With all outputs open, SHIFT/LOAD grounded, and 4.5V applied to the J,K, and data inputs, Icc is measured by applying a momentary ground, then 
4.5V to the CLEAR and then applying a momentary ground then 4.5V to the CLOCK. 


loc 
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Switching Characteristics, Voc =5V, T,=25°C 


SYMBOL PARAETER TEST CONDITION# MIN TYP MAX UNIT 


Propagation delay time, high-to- 19 30 
oe low-level Q outputs from clear input 
Propagation delay time, low-to- 14 29 
PLH high-level Q outputs from clock input 
17 26 
#For load circuit and voltage waveforms, see page 3-11. | 


C,=15pF, R, =2kQ 


t Propagation delay time, high-to 
oat low-level Q outputs from clock input 
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DUAL MONOSTABLE MULTIVIBRATORS 
WITH SCHMITT—TRIGGER INPUTS 


Feature 

© Pin Out is identical to the LS123 Pin Configuration 

e B input has hysterisis for improved noise immunity Ree 4 

e Overriding Reset terminates outpulse Vee Ge Cx 70 2G CIR 26 
Description 


The LS221 contains two monostable multivibrator 
circuits with direct reset input. 

Pulse triggering occurs at a particular voltage 
level and is not directly related to the transition time 
to the input pulse A proper transition by either the 
CLR.A or B input, as shown in the function will cause 
the Q output to go high and remain high for the pulse 
time tw. 


Output Pulse Width, ty 2 Rex! GND 
The output pulse width is set using Rext and Cext 
by the following formula Suffix-Blank: Plastic Dual In Line Package 


tw=Coyt-Rext In2 [ns] Suffix-J  : Ceramic Dual In Line Package 


OUTPUTS 


ime at ots te RREEREDUREr CERRY “Momma LIOR OO NRE) ASE a A 


pl ox 
5 —_> enn 
: OE RO at 
D 2 
S pt 
ial 10us A —_ 
5 1% aS URKS™” -a l 
3 of 
es eS = a 
s im an hi ee dl 
= _ = aa oe Voc 
@aa 
a Ss Rex 
a — 
5 ee a a aS CA A SN 
1 2 4 7 10 20 40 70100 C2 
R.x1— Timing Resistor Value—kQ | 


Figure 4. To Coxt To Rext/Cext 


Figure 2. Connection of C,,, and Rex 
Absolute Maximum Ratings 


@ Supply voltage, VCC .........cccsssssesceccconscsssevcscesenstenteceeesnnennseeseeeseteeseeeneeseenseneenenaseavacsceaenes 7V 
TUE VONBO ES: iis dec inicscssvdendscanaencsuneccbarssrnnasadaraeetercvseddeavan ssi aqui wenwinsnadsaag ean cqnnmanerertnis tisetet 7V 
e Operating free-air temperature range S4LS ......... ee eee eee eee teens —55°C to 125°C 

ie |b eee nett ren nmee ee eee re eres tn cee Tre O*C. 16: 70°C 


e Storage temperature range 
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GD54/74LS221 


Recommended Operating Conditions 


SYMBOL PARAMETER 
Supply voltage | 54 


EZ 
swan | Rate of rise or fall of —[_Sohmit 6 a 
input pulse Logic Input. A 
, AorB 0S 
Input pulse wath LAO 


Clear inactive sate setup time 
| Rext | External timing resistance 1.4 100 
External capacitance _ 0. 1000 


Siisaedussevele Rra2g | ~~50 | 
| 


Operating Free-air Temp. | 54 —55 125 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise note) 


SYMBOL PARAMETER TEST CONDITIONS MIN Nea MAX | UNIT 
Positive-Going Input ee 
Negative-Going Input hai 

Vr4 Positive-Going Input aaa ; 

SMe Threshold Voltage at B input | Ycc=Min v 
Negative-Going Input 07; 


Input clamp voltage Voc=Min, _=—18mA 


=Min, = 4 2.5 3.4 
Vou High-level output voltage Neer, Vie vax V 
lon=Max, — Vin=Min 2.7 3.4 
Voc=Min lpn. =4mA | 54, 74 0.29 0.4 
VoL Low-level output voltage Vi = Max _ly=ama| 84,74 V 
Vin=Min 0.35 0.5 
Input Current at Maximum - ie 
|_| int Wot VoomMes, Wn7¥ 
| In, | High-level input current Voc=Max, V;=2.7V Pe 
Input A -—0.4 
oe 0.8 
IW Input Current Vec=Max, V,;=0.4V 7 
los Short-circuit output current Voc=Max (Note 2) —20 —100 
4.7 11 


Note 1: All typical values are at V..=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
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Switching Characteristics, Vcc =5V, Ta=25°C 


* tp..,= propagation delay time, low-to-high-level output. 

* toy, =propagation delay time, high-to-low-level output. 

* t,Q=width of pulse at output Q 

#For load circuit and voltage waveforms, see page 3-11. 


VARIATION IN OUTPUT PULSE WIDTH 
VS 
SUPPLY VOLTAGE 


1% 


At,(out)—Variation in Output Pulse Width 
At,(out)—Variation Output Pulse Width 


Voc—Supply Voltage—V 
FIGURE 3 
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Con =O, Rog=2kQ | 2047 70 
Cong=100PF, Ryy=10k2 | 670 740 810 
Con= IHF, Reg=10k2] 6 6.9 7.5 


Cat =S0PF, Rey=2k2]} 70 120 150 ea 


GS54/74LS221 


MIN TYP MAX | UNIT 
4870 
oe] 


8 
o 
0) 
20 47 70 


VARIATION IN OUTPUT PULSE WIDTH 


VS 
FREE-AIR TEMPERATURE 
1% 


™ Pt tt 

| tt | |e 

ptt | re 
ia 


0% 


Ler tere | 
ie 1, 25°C 


=-75 =-S50 ~25 O 25 50 fo «61000 «(125 


T,—Free-Air Temperature—°C 


FIGURE 4 


GD54/74LS221 


PARAMETER MEASUREMENT INFORMATION 


t, (in) | 


B INPUT 


CLEAR 


Q OUTPUT 
Vo 
ie toe — toon 
GQ OUTPUT Von 
Ainputislow, «i  - V 


B INPUT 


CLEAR 


Q OUTPUT 


A input is low. 


TRIGGER FROM B, THEN CLEAR-CONDITION 2 


>50ns | }¢—_——_—_»>— Lisi 
le >| >0 
| | 
CLEAR 
TRIGGERED 
sm my RRR Vag 
Q OUTPUT \ 
awe t, (out) V 
NOT TRIGGERED | . 


CLEAR OVERRIDING B, THEN TRIGGER FROM B 
A input is low 
B INPUT 
CLEAR 


ee Vou 
Q OUTPUT 7 


A input is low 
TRIGGERING FROM POSITIVE TRANSITION OF CLEAR 


Figure 1. Switching Characteristics 
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GD54/74LS221 


PARAMETER MEASUREMENT INFORMATION 


j}¢—__ lin} —>| 


A INPUT 


CLEAR 


i —p-——- ! 
a er ol ihe 


| 
Q OUTPUT | 
| Vou 
k¢-—P}— th, 
Q OUTPUT | 
| 
t Se ee ee ee a ee ee a ee oe Vou 


PHL 
B input is high TRIGGER FROM A,THEN CLEAR 


A INPUT 


eee ee a ee ee Vou 

Q OUTPUT 7 Ki 
}q—__—_——t, (out) ______ | OL 

_ t,(Out)——— y 
Q OUTPUT = 
ee Vou 


B and clear inputs are high 
TRIGGER FROM A 


NOTES: A. Input pulses are supplied by ganerators having the following characteristics: PRR<1 MHz, Zout'Y50Q: for 221, t.<7 ns, t<7 ns, for 
LS221, t<15 ns, t<6 ns. 


B. All measurements are made between the 1.5 V points of the indicated transitions for the 221 or between the 1.3V points for the LS221. 
Figure 1 Switching Characteristics 
SSS SSS SSS 
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GD54/74LS221 


eS SSS SSIS SSS SS 


Application Examples 


(1) Delay circut 


By connecting an integration circuit to the B input, a rectangular waveform applied to the input is changed to the waveform 


Shown at B and delayed by time ty. The width of the pulse output at Q and Q is determined as usual by the values of Cows Pax 
connected externally to the circuit. 


ol 


ty 0.7 Cor Rext 


(2) ANTI-CHATTERING CIRCUIT 


DIRECT 
RESET INPUT 
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GD54/74LS240 


OCTAL BUFFERSILINE 
DRIVERS/LINE RECEIVERS INVERTED 3-STATE OUTPUTS 


Feature 


Pin Configuration 


e 3-State outputs Drive Bus Lines or Buffer Memory 
Addres Registers 
e P-N-P Inputs Reduce D-C Loading 


‘ ; : a 2G = 7] 1¥2 2A3 1Y3 2A2 1Y4 2A1 
e Hysteresis at Inputs Improves Noise Margins 


Description 


These octal buffers and line drivers are design- 
ed specifically to improve both the performance and 
density of three-state memory address drivers, clock 
drivers, and bus-oriented receivers and transmitters. 

This device features high fan-out, improved fan- 
in and 400mvV noise margin. 


It can be used to drive terminated lines down to Suffix-Blank: Plastic Dual In Line Package 
133 ohms Suffix-J : Ceramic Dual In Line Package 


a a Ei} A] I a a a 2Y1 GND 


Function Table 


INPUTS OUTPUT 


Function Block Diagram (each block) 


OUTPUTS 


Note: All devices have input hysteresis. 


INPUTS 


Absolute Maximum Ratings 


Dy I crests tee see rc asn pts ica a a bys apres ds lb tae 7V 
MANU, OMA cise sere tig dancin sateen ges eases ath ws se ete casat vs ona aeei eae cence dainty pas tearaaetereedeeamnec 7V 
e Operating free-air temperature range 54LS 20.0.0... ec cece ec eeeseseeeeeeaees =55°C to 125°C 

TOAD, eahenacaciracgitscesrcnasetiecectiuesuaabaosceis O°C to: 70°C 


e Storage temperature range .............. cece ccc ccc ccc ec ec ee cee ee cee eeeeeeuseeeeeueeueeaenetaenes —65°C to 150°C 
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GD54LS$240/GD74LS240 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 
54 4.5 5 = | 
ie 84 ' 
4.75 5 5.25 
z 
High-level output current 84 mA 
12 
: = On 125 
70 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN Note 1) MAX|UNIT | 
ee ee 


High-level input voltage V 
V 


ee 
ow-level input voltage 
. 74 | 8 


Vec=Min, Vi4=Min 
Vi =Max, loy=—1mA oe ae 
54,74| 2.4 3.4 V 


Vec=Min, Viq=Min 
Vi, =Max, lon= —3mA 
0.25 0.4 
V 
| 74 | 0.35 05 


Vec=Min, Viq=Min 
Vii =0.5V, lon = Max 
Off-state output current Voc =Max, Vo=2.7V 20/ uA 
high-level voltage applied Viq=Min, Vi, =Max 
Off-state output current Voc =Max, Vo=0.4V uA 
Gel low-level voltage applied Vin=Min, V, =Max 


Supply voltage 


Von High-level output voltage 


Low-level output voltage 


Input current at maximum Voc=Max, V;=7V 0.1] mA 
input voltage 


| a High-level input current Voc =Max, V,=2.7V 


lie Low-level input current Voc=Max, V,;=0.4V 
| les | Short-circuit output current Voc =Max (Note 2) —40 5 
Outputs high 
All outputs disabled 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Vec=5.25V Outputs open 
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Switching Characteristics, Voc =5V, Ta =25°C ee | 


SYMBOL "PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
Propagation delay time, 
YUH low-to-high-level output 9 ie 
Propagation delay time, 
feHL high-to-low-level output 


12 18 

Output enable time to low level 20 30 pons 
[ tee Output enable time to high level 15 23 pons 
Output disable time from low level 15 25 pons 
| tee Output disable time from high level 10 18 pons 


# For load circuit and voltage waveforms, see page 3-11. 


C, =45pF, R,=6672 


C.=5pF, R,=6672. 
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OCTAL BUFFERILINE DRIVERS/ GD54/74LS241 
LINE RECEIVERS NON INVERTED 3-STATE OUTPUTS OUTPUTS 


Feature 


Pin Configuration 


e 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 
e P-N-P Inputs Reduce D-C Loading 


: ; . Veco 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 
e Hysteresis at Inputs Improves Noise Margins 


Description 


These octal buffers and line drivers are desing- 
ed specifically to improve both the performance and 
density of three-state memory address drivers, clock 
drivers, and busoriented receivers and transmitters. 

This device features high fan-out, improved fan- 
in, and 400mV noise margin. 

It can be used to drive terminated lines down to 1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 
133 ohms | 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table (Note 1) 


Note 1 Z: High-impedance 
X: irrelevant 


Function Block Diagram 


OUTPUTS OUTPUTS 


INPUTS INPUTS 
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Absolute Maximum Ratings 


© SOY VONAOG, VCO ae acetece certs inopnttarseantotonoeraeraseas ia ctelequghcsssedanoietermemansabonciegeaugetmee ot 7V 
© AAU VOM AGG siarecei sitio wetestese cunentnseerntstoaeaeiedoceie nace wenenqusennee santa samaainoencineraccaaton! edaaeoeeeces: 7V 
e Operating free-air temperature range 54 LS ......... cece eee eee ee ee eee ee eeees —55°C to 125°C 

PAS geaaeysate ceceneasadascenarsee sector oseen aaninanys 0°C to 70°C 
© Storage tOMPCAtUle (ANGE: c.cccsccesdcuvaretaveceewecgengasiverdiesvinearaiastesvevateebeannaaentodes —65°C to 150°C 


Recommended Operating Conditions 


54 
Low-level output current rw 
74 
= 125 
Operating free-air temperature 7A 0 50 


Electrical Characteristics over recommended operating free-air temperature range (uniess otherwise noted) 


SYMBOL | PARAMETER TEST CONDITIONS MIN nade 1) MAX | UNIT 


High-level input voltage 


V 
Vit Low-level input voltage 74 
ma [OB 


Input clamp voltage Vec=Min, |=—-18mA pA] V 
0.2 0.4 
Vec=Min, Vin=Min 
High-level output voltage Vir=Max, lon=— 1mA 
Vec=Min, Viq=Min 
Vi, =Max, lop=—3mA 
Vec=Min, Vin=Min 
ViL=0.5V, lon = Max 


Voc =Min 
Vor Low-level output voltage Vip = Max 
Vin =Min 


Off-state output current Vec=Max, Vo=2.7V 
high-level voltage applied Vin=Min, V;,=Max 
Off-state output current Vec=Max, Vo=0.4V 
low-level voltage applied Vin=Min, V\ =Max 
Input current at maximum _ _ 

input voltage Vec=Max, Vi=7V 
High-level input current Voc=Max, V,;=2.7V 


Low-level input current Vec =Max, V,;=0.4V 


Short-circuit output current Voc =Max (Note 2) | 
Current [Outputs low Vec=5.25V, Outputs open 


All outputs disabled 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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Switching Characteristics, Voc =5V, Ta =25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
Propagation delay time, 
feu low-to-high-level output 
Propagation delay time, 
fPHL high-to-low-level output 
Output enable time to low level 
Output enable time to high level 


Output disable time from low level 
C,=5pF, R, =6672 
Output disable time from high level 


# For load circuit and voltage waveforms, see page 3-11. 


C,_=45pF, R, =6672 
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QUADRUPLE BUS TRANSCEIVERS 


Features 


e Two-Way Asynchronous Communication 
Between Data Buses 

e P-N-P Inputs Reduce D-C Loading 

e Hysteresis (Typically 400 mV) at Inputs 
Improves Noise Margin 

e High Fan out (lo, =24mA) 


Description 


These four data line transceivers are designed for 
asynchronous two-way communications between 
data buses. They can be used to drive terminated 
lines down to 133 ohms. 


Function Table 


CONTROL ‘LS242 
une DATA PORT 
a 


ISOLATED 


*Possibly destructive oscillation may occur if the transceivers are enabled in 
both directions at once. 
1=input, O=Output, O=Inverting Output. 


Absolute Maximum Ratings 


© Supply voltage, Voge ......cccecceccecceceececceeseesueeeseeeues 
e Input voltage Any G ........ ccc cccceeceeseeneeeeeees 
PisOl AS aehtniiaceecmnasevapessgundesiaabineke 


Pin Configuration 
NC 


iad ss arent oe 
hoe 


NC 1A 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


EQUIVALENT TYPICAL OF 
OF EACH INPUT ALL OUTPUTS 


17k 


ssideoat avenged te dea caesar tered 07 OV 
Piast eracapiita sta panied sto teiaesbon, 0°C to 70°C 
esata oronaeuencadeenssetaana riety —55°C to 25°C 
scavaeanes ae naneeneucedtn —65°C to 150°C | 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN 


~ | 
= 


Low-level output current 
Operating free-air temperature 


SYMBOL PARAMETER 


High-level input voltage 


~ High-level output voltage 


Off-state output curret 
Onn high-level voltage applied Viq=Min, Vy. =Max, 
Voc =Max, Vo= 0.4V 


TYP 


al (Note 1) 


2.7 
Vec=Min, Viy=Min 54,74] 2.4 3.4 


Vi =Max, lon= — SMA pe 84 
Vit=0.5V, lon=Max i 2 
lop=12mA | 54, 74 0.25 0.4 


Vec= Min, Vin= Min 


Voc=Min, Viqy=Min 74 
Vi. =Max, lon= —1mA 
V 


Low-level output voltage 


Voco=Max, Vo=2.7V 


Vou 

Vo 

, Off-state output current 

vet low-level voltage applied Vin=Min, Vi. =Max : 
Input current at maximun Voc=Max, Vj=7V 04 A 
input voltage 

7” Low-level input current Voc=Max, V;=0.4V =0.2 


: . Voc =Max 
: —4 —225 1 mA 
tos Short-circuit output current (Note 2) 0) ma 


Output high 
All outputs disabled 


Note 1: All typical values are at Vec=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Voc =5.2 5V 
Outputs open 


Supply 


| 
cc Current 
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Switching Characteristics, Voc =5V, Ta =25°C 


SYMBOL PARAETER TEST CONDITION 
' Propagation delay time, 
oo low-to-high-level output 
Propagation delay time, = _ 
Output enable time to low level 
— 


Output enable time to high level 
tea 1018 ae 


Output disable time from high level 


MIN | MIN TYP MAX | MAX 


#For load circuit and voltage waveforms, see page 3-11. 
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QUADRUPLE BUS TRANSCEIVERS | 


Features 
Pin Configuration 


NC 


e Two-Way Asynchronous Communication 
Between Data Buses 

e P-N-P Inputs Reduce D-C Loading 

e Hysteresis (Typically 400 mV) at Inputs 
Improves Noise Margin 

¢ High Fan out (lo, =24mA) 


GBA 1B 


see 
LNT LN] LST LX 
x. cL E 
Poa 


4A 


Description 

These four data line transceivers are designed for 
asynchronous two-way communications between 
data buses. They can be used to drive terminated 
lines down to 133 ohms. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematics of Inputs and Outputs 


TYPICAL OF | 
ALL OUTPUTS 


EQUIVALENT 
OF EACH INPUT 


Function Table 


"LS243 
CONTROL 
a DATA PORT 
a a Sane 


*Possibly destructive oscillation may occur if the transceivers are enabled in 
both directions at once. 
1=input, O=Output. 


Absolute Maximum Ratings 


© SUDPIY MOMS, Vcc caesar iia ts aattrn ds pacman di nageatnsnui oie atenneaectedaeteesavaveanettdtueekvinepeeu 7V 
© TNE OM FIN aig casa ceiser ot ects ats ert ners lia detect olen asec ad os close cae nee Toeeasen 7V 
RO TB icra sere ete sera acetone oeeesetozene geese aaa witemsaienninneraaee DOV 

e Operating free-air temperature range ..............ccccccccececcecnececeececeseeceeceseececeececaeeneas 0°C to 70°C 
Griecieiciee aed ame bomeeee avn stasteye rau vocacienensauiamusedeles =55°C lo 25°C 

@ Storage teperature AG’ ..............ccccccccecceceecsessecececeeseuceseeeeseeeaecueeuseaeensueees =65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER M 


— 74 
74 
tn | Hobie 
High-level output current 74 
74 
tw | ont cnt : 
lot Low-level output current 74 
74 
Operating free-air temperature 


SYMBOL PARAMETER 


High-level input voltage 


re fem | 


Input clamp voltage Voc=Min, |=—-18mA 


Vec=Min, Viy=Min wi - 

Vit=Max, loy=—1MA 

Voc=Min, Viq=Min ' 
Vit=Max, Io4=—3mA (54,74) 2.4 3.4 


MAX 


= 


- = 
~ 
oO 
z 
oO 
| 
—_, 
No 


NO ooh, 
° =, 
> 


O 


<= 


UNIT 


<(e 


5.25 


= 
> 


: 
rs 
| 
oO 
Ol 
a ¥ 
NO 
oi 


oO 
=~] 
oe) 


High-level output voltage 


Vec= Min, Vin= Min 
ViL=0.5V, lon= Max 


Voi 
lo. =Max 0.35 0.5 
Off-state output curret Voc=Max, Vo=2.7V 
04H high-level voltage applied Viq=Min, V),=Max | 
Off-state output current Vec=Max, Vo=0.4V 60 A 
O2L low-level voltage applied Viq=Min, V,, =Max e 
Input current at maximun Voc=Max, V)=7V 0.1 si 
input voltage 
-40 -225 


los Short-circuit output current Voc=Max (Note 2) 
[2850 ma 


All outputs disabled 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Low-level output voltage 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
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Switching Characteristics, Veg =5V, T, = 25°C 


SYMBOL PARAETER TEST CONDITION * S243 
MIN TYP MAX 

t | Propagation delay time, 42 18 
ols low-to-high-level output 
t Propagation delay time, 
pele high-to-low-level output 

Output enable time to low level 

| tpzy | Output enable time to high level 15 23 


Output disable time from low level | ¢ soe = 6679, 15 25 
Output disable time from high level 10 18 


#For load circuit and voltage waveforms, see page 3-11. 


C.=45pF, R,=667Q, 
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OCTAL BUFFERS/LINE GD54/74LS244 


DRIVERS/LINE RECEIVERS NONINVERTED 3-STATE OUTPUTS 


Feature 


Pin Configuration 


e 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

e P-N-P Inputs Reduce D-C Loading 

e Hysteresis at Inputs Improves Noise Margins Vec 2G 1¥1 2A4 1Y¥2 2A3 1Y3 2A2 1Y4 2A1 


Description 7 : 7 

These octal buffers and line drivers and design- , eg 
ed specifically to improve both the performance and ' 
Ax 


12] 
F 
drivers, and busoriented receivers and transmitters. 
This device features high fan-out, improved fan- gl ro 0] 
in, and 400mV noise margin. 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 
It can be used to drive terminated lines down to 
133 ohms 


density of three-state memory address drivers, clock y 
7 


Suffix-Blank: Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 


Function Table 


Schematics of Inputs and Outputs 
EQUIVALENT OF EACH INPUT TYPICAL ALL OUTPUTS 


Req 


X: Irrelevant 
Z: High Impedance 


INPUT 


Function Block Diagram OUTPUTS 


INPUTS 
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Absolute Maximum Ratings 


e Supply voltage, Vcc ................. slgparaaieciasasabicemeccesos soe onhieeceseaaoue phoaaeece-esnoreseteanaesicenewieanceas: 7V 
BS TUE VOLS a eacrgcqc hss ce ite ccc oace scars ase epretvncee ds cpt etn Banco edema natae mena oaebcaseacees 7V 
e Operating free-air temperature range 54LS 00.0.0... cee cee cece ees ece een eenes =55°C to 125°C 

AE aro ecerensaquieasanenanutnageenaevarauecceniceses O°C to 70°C 
e Storage temperature range ............. cece cece ec cece ec ec ec ec ee eeceeseeeeeeeeeaeueusenaeaeenees —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 


45 5 5.5 
a 

Stee High-level output current 74 mA 
is 


12 
Low-level output current ——— mA 
74 
04 —55 125 
Operating free-air temperature - °C 


ee | 
7m [oe 


_Vin 
Vit 
Vik Input clamp voltage Vec=Min, |=—18mA 
Vou 
Vo 


| 
Hysteresis 0.2 0.4 


High-level output voltage 
Voc=Min, Vin=Min 
Vit=Max, lon=—3mA 54,74/ 2.4 3.4 V 


Voc =Min ; Vin =Min 
Vi =0.5V, lon =Max oer? 2 
Low-level output voltage 
Off-state output current Voc =Max, Vo=2.7V 
high-level voltage applied 


Vin=Min, Vi, =Max 
Off-state output current Voc=Max, Vo=0.4V | 90] uA 
OZL _| low-level voltage applied Viq=Min, V\,=Max H 
Input current at maximum = _ 
| Ig | High-level input current Voc=Max, V\=2.7V 
loc Current 
All outputs disabled 


Low-level input current Voc=Max, V,;=0.4V P02 
Short-circuit output current Voc=Max (Note 2) —40 —225 
Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Voc=5.25V Outputs open 


Supply Outputs high 
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Switching Characteristics, Voc =5V, Ta=25°C 
SYMBOL PARAMETER TEST CONDITION#¥ MIN TYP MAX UNIT 
Propagation delay time, 
feu low-to-high-level output 
Propagation delay time, 
feHL high-to-low-level output C.=45pF, R.=6672 
Output enable time to low level 
Output enable time to high level 


Output disable time from low level 
Output disable time from high level 


# For load circuit and voltage waveforms, see page 3-11. 


C, =5pF, R, =667Q 
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OCTAL BUS TRANSCEIVER; NON-INVERTED 3-STATE OUTPUTS 


Feature 


e Bidirectional Bus Transceiver in a High-Density 
20-Pin Package 

3-State Outputs Dirve Bus Lines Directly 
P-N-P Inputs D-C Loading on Bus Lines 
Hysteresis at Bus Inputs Improve Noise Margins 
Typical Propagation Delay Times; Port to Port... 
8 ns 


Description 


These octal bus transceiver are designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

The device allows data transmission from the A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic level at the directional 
control (DIR) input. The enable input (G) can be 
used to disable the device so that the buses are 
effectively isolated. 


Function Table 


DIRECTION 
CONTROL 
DIR 


ENABLE 


OPERATION 


B data to A bus 
A data to B bus 
Isolation 


Absolute Maximum Ratings 


e Supply voltage, VCC .............c ccc cece ence ee eee eens 
©. [NDUT VONAQE: iio iesacniscssndyestcadeieevtestiohieaebeeus 
e Off-state output voltage ............... ce ceee eee ee eee 
e Operating free-air temperature range 54LS ..... 

TALS ..... 


e Storage temperature range ................ccceeee eens 


Pe ee ee ee ee 2 id 


Pin Configuration 


ENABLE 
Vec 1G BI 


a a B4 BS = B7 B8 


: Titaeee 
3] fh din Yih sii 
ape 


VN A AAA TA 
TFL] 


DIR Al A2 A3 A&4& AS AG AZ AB GND 


Suffix-Blank: Plastic Dual In Line Package 
: Ceramic Dual In Line Package 


Suffix-J 


Schematics of Inputs and Outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


9k22 NOM 


502 NOM 


INPUT 
OUTPUT 


60°C 10 125°C 
0°C to 70°C 
=65°C lo 150°C 


ec SS SS EL TELE COEDS ETE BEET IDLE OE IEE LE ELLE TRIE 
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Recommended Operating Conditions 


MAX UNIT 


3 
> 


| UNIT 


125 
70 


High-level output voltage 


—ae 


* 
> 


.~ : 


TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 
Vi 
Vit 
Vik 
| ee 
Von 
Vec=Min, Vin=Min 
Vo. _ |Low-level output voltage V 
, [Io =24mA 0.35 0.5 
High-level input current Voc =Max, V,=2.7V 


[Var |iahevel input vonage] 
Vi =Max, loy=—3mA 54,74| 2.4 3.4 

vein i 

G at 2V 
ps 
[ik [owiovet input curent [Veo =Max. Vi=0.4v 
| los 

Outputs low 

Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Supply 
Current 


Voc=5.25V, Outputs open mA 


Low-level input voltage 74 
a [8 
Vec=Min, Viq=Min 
Vec=Min, Viq=Min 
Vit =0.5V, Ioy=Max ac le é 
Off-state output current Voc=Max, Vo=0.4V 
O2L —_|low-level voltage applied Viq=Min, V),=Max — 
Nie 
Short-circuit output current Voc =Max (Note 2) 
loc 
All outputs disabled 


Vip=Max, loy=—1MA 
lop =12mA |54, 74 
Input current at maximum i eine Vi=55V 
maximum input voltage DIR or G| CC 
Outputs high 
Note 1: All typical values are at Vec=5V, Ta=25°C. 


48 70 
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Switching Characteristics, Voc =5V, Ta =25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
Propagation delay time, 
fPLH low-to-high-level output 
Propagation delay time, 
PHL high-to-low-level output 
Output enable time to low level 
Output enable time to high level 


Output disable time from low level 
| te | Output disable time from high level 


C_=45pF, R, =667Q 


C,=5pF, R,=6672 
tpyz 


# For load circuit and voltage waveforms, see page 3-11. 
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8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUT 


Features 


e 3-State Versions of LS151 

e Three-State Outputs Interface Directly with 
System Bus 

e Performs Parallel-to-Serial Conversion 

¢ Complemently Outputs Provide True and Inverted 
Data 

e Fully Compatible with Most TTL Circuits 


Pin Configuration 
DATA INPUTS 


DATA SELECT 
Pe eeneannamesaniiillimeinninamenenmnte. 


Description 


These monorithic data selectors/multiplexers con- 
tain full on chip binary decoding to select one-of-. 
eight data sources and feature a strobe controlled 
three state output. The strobe must be at a low logic 
level to enable these devices. The three-state out- 


W STROBE GND 


DATA INPUT OUTPUTS 


puts permit a numer of outputs to be connected to 
a common bus. When the strobe input is high, both 
outputs are in a high impedance state in which both 
the upper and lower transistors of each totem-pole 
output are off and the output neither drives nor loads 
the bus significantly. When the strobe is low, the out- 
puts are activated and operate as standard TTL 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : .Ceramic Dual In Line Package 


totem pole outputs. 

GD54/74LS 251 has the same functions and pin 
connections as GD54/74LS151 but the latter is pro- 
vided with active pull-up resistors outputs. 


Function Block Diagram 


STROBE (7) 
(ENABLE) °> 


Function Table 


INPUTS OUTPUTS 


SELECT STROBE yw 


Q 


DATA 
INPUTS 


Ler LL xs 


LF ir ir Le sy 
= 


x 
L 
L 
L 
L 
H 
H 
H 


DATA 
SELECT 
(BINARY) 


a 
si 


H=high logic level. L=low logic level 
. X=irrelevant, Z=high impedance (off) 
DO.01...07=the level of the respective D input 
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Absolute Maximum Ratings 


© Supply voltage, Voc .....ccccceecceceeeeessesseecssssesseseesessetieetsevetestesvatestetee betes 7V 
© MMDUU VOW QE? sc6 t2ch.vesanh vss adits tepinaseeaioussieniadedoan’ dvieousisitlcisonieoeunidegassidexeiacactecchasae-adenserestce. 2x. 7V 
° Off-state output voltae 2... ec c cece cceseseeteeeteeteestteseetbeeetetbeee bee 7V 
° Operating free-air temperature range 54LS ooo. cccoooccccceoeeeeeeceecccccc =o" to 125°C 

TID). “siasepectenaaaticenpenideeaseansriuantmanieacecuapeacets 0"°C to 70°C 
° Storage temperature range oo... ee ececcccecccccececceeceeeecetteeeeeecccc ~65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 


IN| Orin 


| 
ol 
oO;n 
are 
RO 
o1 
6 


nn 
f£ 


4.5 4 5.5 
4.75 5 5.25 


Vec Supply voltage 


=| 
> 


lo High-level output current 


| 
a |My] | 
NM ]o | — 


lot Low-level output current 
i 


4 
54 
74 


NO 
| 


° 


Ta Operating free-air temperature 


70 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


Vig High-level input voltage 2 ; | 


V Low-level input voltage V 
CZ ee 
Input clamp voltage Vec=Min, |=—18mA 


High-level output voltage Vec=Min, Vi. =Max 2.4 3.4 V 
loy=Max, Vj4=Min 2.4 3.1 
Vec=Min | Ilo. =12mA | 54,74 O29 0.4 
Vip =Max V 
OL IL 
Vin=Min lop =24mA 0.35 0.5 
Off-state output current Voc =Max, Vo=2.7V. 
OZH high-level voltage applied =| V\,=Min, V,, =Max 
Off-state output current Voc =Max, Vo=0.4V 
low-level voltage applied Vin=Min, V,, =Max 
Input current at maximum Voc=Max, V;=7V 0.4 
input voltage 
High-level input current Voc =Max, V,;=2.7V 


=Max, V\=2. 
Low-level input current Voc =Max, V,;=0.4V mA 
Short-circuit output current | Voc=Max (Note 2) —20 —100 
Supply current Voc =Max Condition A 6.1 10 | ma 
(Note 3) | Condition B 7.1 
Note 1: All typical values are'at Voc =5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Note 3: Condition A: Icc is measured with the outputs open. strobe grounded, and all other inputs at 4.5V. 
Condition B: Icc is measured with the outputs open, and all inputs at 4.5V 


< 


=f 
~< 
vU 


| 
< 


IL 
Vik 


Vou 


Low-level output voltage 


ele 


ele 
N 


IL 
cc 
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Switching Characteristics, Voc =5V, Ta =25°C 


* tpLH=propagation delay time, low-to-high-level output 
* tpy_=propagation delay time, high-to-low-level output 
* tpzH=output enable time to high level 

* tpz_=output enable time to low level 

* tpHz=output disable time from high level 

* tp_z=output disable time from low level 


#For load circuit and voltage waveforms, see page 3-11. 
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GD54/74LS257A 
QUAD DATA SELECTORS/MULTIPLEXERS; 
NON-INVERTED 3-STATE OUTPUTS 


Feature 
Pin Configuration 
INPUTS INPUTS 


OUTRUT OUTPUT OUTPUT 
Vec CONTROL 4A = 4B 4yY 3A 3B 3Y 


e Three-State Outputs Interface Directly with 
System Bus 

e Provides Bus Interface from Multiple Sources in 
High-Performance System 

e 3-State Versions LS157 with Same Pin Outs 


Description 


This device is designed to multiplex singals from 
four bit data sources to four-output data lines in bus- 
organized systems. The 3-state outputs will not load 
the data lines when the output control pin (G) is at 
high-logic level. 


SELECT 1A 1B 
INPUTS 


1y 2A 2B 2Y 
OUTPUT ———— OU TPUT 
INPUTS 


GND 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J. =: Ceramic Dual In Line Package 


Funciton Table 
INPUTS OUTPUT 


OUTPUT 
conTRoL | SELECT 


H 
L 
L 
L 
a 


Schematics of Inputs and Outputs 


Function Block Diagram 


OUTPUT 
CONTROL 
(2) 


TYPICAL OF ALL OUTPUTS EQUIVALENT OF EACH INPUT 


INPUT --- 


pr 


Select. Reg=9.5 k& NOM 
All other inputs. R.g=19 k& NOM 
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Absolute Maximum Ratings 


® “SSUDPIY VONAGE: VEC cic pencesducawcrsedeonecducaoneegedosenieracatesantiphedsedecivesteietonetseseepuumiehieaniaresseeceess 7V 
® ANPUE VONAGE cdc acensincctsdensacadaccenvesatabadanaanstenecmacsuubieon seine rawsnesdasdocetansuaeet bee sheapenatianaa yess 7V 
@ Ol Sia e-Oul Ul VONAGE. ccc scctineanesweceswetaviaveeottsutarsabernestieeaserelerveccancatennsenmemstetonnescnn 5.5V 
¢ Operating free-air temperature range S4LS ........... cee cette ee tee ee ee ee eeees —55°C to 125°C 

TANS? vtcesteeane- sje ouansnceteenose eeeenene sssereateoninds O°C to 70°C 
® Storage tEMPeratUle FANGS: a1 sccisesccevetcinccrnesasavncrmmsersnvanangedeeengiandaustestiengecens —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL [PARAMETERS 


= High-level output current 


Low-level output current 


oii aan <7 s  eeE 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN rena MAX | UNIT 


— High-level input voltage 


a — Vec=Min, |=—18mA 3 
Vec=Min, V,=Max on ee ee 
Low-level output voltage = lacvena [sere] 025, 
hightievel voltage apolied Viu=Min, rare HA 
iow level voltage applied Vin=Min, V\.=Max 
input current at ge, <a 2 
maximum input voltage 2 
High-level va [Sinpt | SSSSCSC~O 
Input current se TE 
See eran ee 


All outputs high P62 10 
supply All outputs low Voo=9:20V, 10 ~=16 
Current z (Note 3) 


All outputs off 12 19 
Note 1: All typical values are at Vec=5V. T,a=25°C. 


Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
Note 3: Icc is measured with all outputs open and all possible inputs grounded while achieving the stated output conditions. 
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Switching Characteristics, Voc =5V, Ta=25°C 


Output 


Control 


* tpzy=output enable time to high level, 
*For load circuit and voltage waveforms, see page 3-11. 


Application Example 
8-Bit shift register 


Select Input 


ee [Wea 
ae | woes 
ae [Wea 


1A, 2A, 3A, 4A, 
Data Input 
(Word 1) 


GD74LS257 
1A 1B 2A 2B 3A 3B 4A 4B S$ 0C 


p-— ttt ttt 
Ceres TTT 


{UE 


C, =5pF 


* teLH=propagation delay time, low-to-high-level output, tpz,=output enable time to low level 
* tex. =propagation delay time, high-to-low-level output, tp4z=output disable time from high level. 


tp_z=output disable time from low level. 


2Y 3Y 
GD74LS8257 
1A 1B 2A 2B 3A 3B 4A 4B § 0C 


tf 


1A3 2A3 3A3 4A; 1B, 2B, 3B, 4B. 


1 Bo 2B> 3B, 4B, 


Data Input Data Input Data Input 
(Word 2) (Word 3) (Word 4) 
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QUAD DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS (INVERTED) 


Features 
Pin Configuration 
e TRI-STATE versions LS158 with same pin-outs | INPUTS 
eo | Re ‘ : OUTPUT 
e Schottky-clamped for significant improvement in Vcc CONTROL 4A 4B 


A-C performance 

Inverted outputs 

Output control input common to all four circuits 
Select input common to all four circuits 
3-state outputs 


Description 


These Schottky-clamped high-performance SEIECT 1A. 1B) 4OTY. SDA CBO 
multiplexers feature TRI-STATE outputs that can in- ee Oe ee OUT 
terface directly with data lines of bus-organized 

systems. With all but one of the common outputs 
disabled (at a high impedance state), the low im- 
pedance of the single enabled output will drive the 
bus line to a high or low logic level. To minimize the 
possibility that two outputs will attempt to take a com- 
mon bus to opposite logic levels, the output enable Function Block Diagram 
circuitry is designed such that the output disable 
times are shorter than the output enable times. 
This TRI-STATE output feature means that n-bit a 
(paralleled) data selectors with up to 258 sources OUTPUT —=€ 
can be implemented for data buses. It also permits von 2) 
the use of standard TTL registers for data retention 

throughout the system. 1B 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


INPUTS OUTPUT 


OUTPUT 
CONTROL SELECT A B 


VV 


4 
H 
L (1) 
SELECT e 
: > 
L 
L 
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Absolute Maximum Ratings 


NY VOM AGN ator cert tps at vie setae bout scene cesses caartau evanestiaiectecemecsdrangnosciedesiscud-dosbesicaceca..a>, 7V 
Me Oe ec ec acter nate ceca ceannaiemntemnastaieconhbeheegetu cee adedusntoranunats cet aistevs whedendrateerceeneseetecic. 7V 
e Operating free-air temperature range 54LS o....... ooo ooocccocccoceccceeccceecceeeecceccee. —55°C to 125°C 

OID hcp ectapce sedaa ty ontenenctoeeavnnece ae verauen a OC: 10 70°C 
e Storage temperature range ..........0.. 0c cc cceccccceececececeueececeueccecuscecuteseeuneeeee. —65°C to 150°C 


SYMBOL PARAMETER 
Voc Supply voltage 
p ton High-level output current 
Ga ee 
Operating free-air temperature —95 125 
74 


-- 
SYMBOL PARAMETER TEST CONDITIONS MIN i MAX | UNIT 


Vit Low-level input voltage 
4 


Input clamp voltage Vec=Min, |=—18mA 
Von _ | High level output voltage Vec=Min, Vi, =Max 2.4 23: 
lou=Max, Viyq=Min a4 31 
lop =12mA 54,74 0.25 0.4 
VoL 
Off-state output current Voc =Max, Vo=2.7V 20 A 
02H high-level voltage applied Vin=Min, Vy, =Max M 
Off-state output current Voec=Max, Vo=0.4V 20 
OZL high-level voltage applied Vin=Min, Vi. =Max 7 
input current at maximum | Vog=Max - 
input voltage very Any other 
High-level input current Voo=Max WA 
he Low-level input current Voc =Max Sinput | 0B mA 


Low-level output voltage 


= 20 =100 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all output open and all possible inputs grounded while achieving the stated output conditions. 


Voc =5. 25V, 
See Note 3 


Current 
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Switching Characteristics, Voc =5V, Ta =25°C 


PARAMETER * FROM (INPUT) TO (OUTPUT) TEST CONDITION# MIN TYP MAX UNIT 
* tpLH=propagation delay time, low-to-high-level output, tpz_=output enable time to low level 


* tp. =propagation delay time, high-to-low-level output, tpHz=output disable time from high level. 
* ttpz4=output enable time to high level, tp_z=output disable time from low level. 


#Eor load circuit and voltage waveforms, see page 3-11. 
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8-BIT ADDRESSABLE LATCHES 


Features 
Pin Configuration 


e 8-Bit Parallel-Out Storage Register Performs Serial-to-Parallel 
~ Conversion With Storage 

Asynchronous Parallel Clear 

Active High Decoder 

Enable/Disable Input Simplifies Expansion 

Direct Replacement for Fairchild 9334 

Expandable for N-Bit Applications 

Four Distinct Function Modes 


OUTPUTS 


Description 


These 8-bit addressable latches are designed for general purpose 
Storage applications in digital systems. Specific uses include work- 
ing registers, serial-holding registers, and active-high decoders or 
demultiplexers. They are multifunctional devices capable of stor- 
ing single-line data in eight addressable latches, and being a 1-of-8 
decoder or demultiplexer with active-high outputs. 

Four distinct modes of operation are selectable by controlling the 
clear and enable inputs as enumerated in the function table. In the 
addressable-latch mode, data at the data-in terminal is written into 
the addressed latch. The addressed latch will follow the data input 
with all unaddressed latches remaining in their previous states. In 
the memory mode, all latches remain in their previous states and 
are unaffected by the data or address inputs. To eliminate the 
possibility of entering erroneous data in the latches, the enable 
should be held high (inactive) while the address lines are chang: 
ing. In the 1-of-8 decoding or demultiplexing mode, the address- 
ed output will follow the level of the D input with all other outputs 
low. In the clear mode, all outputs are low and unaffected by the 
address and data inputs. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Block Diagram 
G o 


SA =o 


| a | Rath (7 
TE —  — li | SSSR 1 || SSO 6 aR 1 
1) a 8 


OY UO YU 
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Absolute Maximum Ratings 


© Supply VOIAGE; Vag <cscnccosvericnssysasetdceriwarternotenasteceramn ness duvet eitarden evened enmmnreadiasnnrrandanielindies 7V 
® [BOE VONAGE: dcisepacinsmonainesteted) arrecdeebactaned jenn d eee saceh vedayd eis adasnnn ieee riameaenssareisineeaibeneeeinae anes 7V 
e Operating free-air temperature range S4LS .......... eee eee eee eee etter e tenes —55°C to 125°C 

FN cov atacsentecantniansdencmeid geagiseseaiddncn sues 0°C to 70°C 
e Storage temperature range ............ cece cece cence eee e eter ener e eee e tne e enn cence ene en tte —65°C to 150°C 


Addressable Latch 


Memory 
Active HIGH 8-Channel Demultiplexer 
Clear 


Function Table 


forR[ G[o[ a Be cla a @ @ ® ® & @ | 
Clear 


G 

H 

L. Demultiplex 
L 

L 

L 


Addressable 
Latch 


Qt.1= Previous Output State X = Immaterial 
H = High Voltage Level Z = High Impedance 
L = Low Voltage Level 


SS aa GG TO a TG ED I ER LESS ILE EEE DIE TLE IE ENTE ITE TELA ELE ED 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 
4.75 5 Bos 


Supply voltage 


yA 


pa 
> 


— — 
ao; oO 
| 
BAN 
oO 
& | O 


Ot 
Ot 
5S 


° 
O 


O 70 


MIN ig M 
(Note 1) 


TEST CONDITIONS AX | UNIT 


SYMBOL PARAMETER 
High-level input voltage 
V 


iL 


Nl] on 
p|-R 
NM]! re 
l 
a 
on ~N 


Low-level input voltage 


1 


Input clamp voltage Vec=Min, |=—18mA 
| Vou High-level output voltage Veo=Min, Vi, =Max ue 
lon = Max, Viy=Min 74 
Vec=Min 54,74 0.25 0.4 
VoL Low-level output voltage Vit =Max oe 
vO = Min 74 035 08 


Input current at maximum 
res input volrage Voco=Max, Vi=7V 
tos | Shortcut ouput eurent | Voo=Max (Note 2) 
tee | Supply curent 


io) 
3 
> 


> 


| 
Oo 
£ — 


A 


| 
N 
o) 

| 
=" 
oe) 
© 


> 


Veco =Max (Note 3) 22 36 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with all inputs at 4.5V, and all outputs open. 
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Switching Characteristics, Voc =5V, Ty, =25°C 


PARAMETER* FROM (INPUT) TO (OUTPUT) TEST CONDITION# MIN TYP MAX UNIT 


15 24 


*For load circuit and voltage waveforms, see page 3-11. 


Application Example 
16-BIT ADDRESSABLE LATCH 


OUTPUTS 


Qo Q, Q, Q, Q, Q, Q, Q, Qx Q, Qi Q,, Qn Q,, 01, Qis 


Qo Q, Q; oP GQ; Q, Oy Q, CL 


Q Q Q, Q, 


Q,. Q, Q, Q, CL 


74LS259 74LS259 


ae oe i 
— iz Se 
1/4 74LS00 a a 
74LS00 
1/4 74LS04 
DATA or pc BA G | 
SELECT INPUTS ENABLE CLEAR 


INPUT 
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OCTAL D-TYPE FLIP-FLOPS 


COMMON CLOCK SINGLE-RAIL OUTPUTS 


Feature 


¢ Contains Eight Flip-Flops with Single-Rail Outputs 


e Buffered Clock and Direct Clear Inputs 
e Individual Data Input to Each Flip-Flop 
e Applications Include: 

Buffer/Storage Registers 

Shift Registers 

Pattern Generators 


Description 


These monolithic, positive edge triggered flip- 
flops utilize TTL circuitry to implement D-type flip- 
flop logic with a direct clear input. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse. Clock trig- 
gering occurs at a particular voltage level and is not 
directly related to the transition time of the positive 
going pulse. When the clock input is at either the 
high or low level, the D input signal has no effect 
at the output. 

These flip-flops are guaranteed to respond to 
clock frequencies ranging from 0 to 30 megahertz 
while maximum clock frequency is typically 40 


megahertz. Typical power dissipation is 10 milliwatts. 


UTPU 


X L 
7 H H 
L Le 
X Qo 


Function Table 


Pin Configuration 


8D 7 


1 


CLEAR a a 2 = ~ i a = GND 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematics of Inputs and Outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


120 8 NOM 
Vee 


20 k2 NOM oe 


INPUT OUTPUT 
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Absolute Maximum Ratings 


e Supply voltage, TG acs teeausedeta ors ences oc ees ec tapes nacre eet reese oe se es ee ge sea ea hates 7V 


© A OM) aga gees cet veo ys antenna dade panaearonairane a taamenpequdeniv aera pepadanawiadaeciestisteiavsnensatseretieeoneete 7V 
¢ Operating free-air temperature range S4LS ........cc ccc cece nc ee ee eaeneeeenenens =55°C 10 125°C 

OS cedosawieosedatieourtacss genie ssaaunieaauesahetines 0°C to 70°C 
e Storage temperature range .......... 0. ccc cece cece c cece cece eee e eases teat eee eeaeeeeeeatenes =65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN 


High-level output current 54,74 


Voc 
lon 
lot 


pa Low-level output current 


Clock frequency 


Pe Width of clock or clear pulse 


Data input 
ley Set up time 
Clear inactive-state 
Data hold time 


* + The arrow indicates that the rising edge of the clock pulse is used for reference. 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS M 
High-level input voltage 
IL 


V 


Low-level input voltage 


Von High-level output voltage Vec=Min, = Vip=Max eo 84 
lon=Max, — Vyy=Min 27 34 
Vec=Min 54,74 0.25 0.4 
Voi Low-level output voltage Vip =Max a 
Vi=Min 035 0 


Note 1: All typical values are at Vog=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
Note 3: With all outputs open and 4.5V applied to all data and clear inputs, Icc is measured after a momentary grounded, then 4.5V is applied to clock. 
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Switching Characteristics, Voc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION# 
Maximum clock frequency 


t Propagation delay time, high-to- 
eo low-level output from clear 

' Propagation delay time, low-to- 
oe high-level output from clock 

t Propagation delay time, high-to- 
eee low-level output from clock 


#For load circuit and voltage waveforms, see page 3-11. 
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9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


Feature 


Pin Configuration 


e Generates Either Odd or Even Parity for Nine Data Gas 


Lines 

e Cascadable for n-Bits 

e Can Be Used to upgrade Existing Systems Us- 
ing MSI Parity Circuits 

e Typical Power Dissipation: 80mW 


Description 


These universal, monolithic, nine-bit parity 


generators/checkers utilize schottky-clamped TTL See a re aor ae 
high performance circuitry and feature odd/even out- aS OUTPUTS 
puts to facilitate operation of either odd or even parity Suffix-Blank: Plastic Dual In Line Package 


application. The wordlength capability is easily ex- Suffix-J  : Ceramic Dual In Line Package 
panded by cascading. 
This device can be used to upgrade the perfor- Function Table 


mance of most systems utilizing the 180 parity 
generator/checker. Although the LS280 is im- NUMBER OF INPUTS A OUTPUTS 
THRU | THAT ARE HIGH 
H L 


plemented without expander inputs, the correspon- 
ding function is provided by the availability of an input 
at pin 4 and the absence of any internal connection 
at pin 3. 


Function Block Diagram 


Schematics of Linputs and Outputs HED, 
lis —— — =» 
aa De 11m Da 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS SDT (5) =e 

He] ttoP 

Vec --- ined 

Reg 
INPUT --- >| 
— A 


Select, Reg=9.5 k2 NOM 
All other inputs. R.g=19 k& NOM 
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Absolute Maximum Ratings 


® SUPDIY VONAGE, VCC uctiiroxciasasiaiesinsiusionsinaninddacesinsaqouluansesdnsesieaieentwoontaedehdiesedacistesleasieacach Gzsieccesc 7V 
ADOT WONG Soo sacctescnepcc an dawianananniivictencciamnaisiivansegaevpcooecuitanaseaddmbaciiieoectnddcnacscecriecaraaisiistésnnhedia tune 7V 
e Operating free-air temperature range 54LS oo... ccooccococooooeecccccceeeeecccccceeccce. =—55°C to 126°C 

CANES fie cect sctrs echesreres pectic eayitana poset eecaaes O°C to 70°C 
e Storage temperature range ..........0. cece cc ceeccc cece cece cccuecceebeeu cece eee beeeecceecccce. =695°C to 150°C 


SYMBOL PARAMETER 


Supply voltage Le! = st = V 
ene | 74 «| 4.75 5 5.25 


pate 4 
Low-level output current 
Operating free-air temperature = 


SYMBOL PARAMETER | TEST CONDITIONS 


High-level input voltage 


a Low-level input voltage 


a Input clamp voltage Voc=Min, |=—18mA 
High-level output voltage Vec=Min, Vi, =Max | 64 | 25 3.4 
lon=Max, Vin =Min 2.7 3.4 
Vog=Min 54,74 fence 
VoL Low-level output voltage Vii =Max 
vi=Min toconn [74 | 9806} 
Input current at maximum 


| mn | High-level input current Voo=Max, Vi=2.7V none 
Low-level input current Voo™Max, Vi=0.4V p= 0.4 | mA 
| log Short-circuit output current Voc =Max (Note 2) =—20 - 100 | mA 
Supply current Voec=5.25V, (Note 3) 16 27 | mA | 


Note 1: All typical values are at Voc =5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 
Note 3: Icc is measured with all inputs grounded and all outputs open. 


Switching Characteristics, Voc =5V, Ta =25°C 
SYMBOL * 


TO 
NIT 
t 
ee ee 
tee 
is 
ae 


tp_H=propagation delay time iow to high level output 
tpH_=propagation delay time, high to low level output 


#For load circuit and voltage waveforms, see page 3-11. 


C.=15pF, R,=2kQ 
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4-BIT BINARY ADDERS WITH FAST CARRY 


Features 


Pin Configuration 


e Full-carry look-ahead across the four bits 
e Systems achieve partial look-ahead performance oy 
with the economy of ripple carry 
e Typical add times 
Two 8-bit words 25 ns | 
Two 16-bit words 45 ns va ar 


e Typical power dissipation per 4-bit adder 95 mW 
C4 


Descriptions 


These full adders perform the addition of two 4-bit 
binary numbers. The sum (2) outputs are provided 
for each bit and the resultant carry (C4) is obtained 
from the fourth bit. These adders feature full inter- 
nal look ahead across all four bits. This provides the Sea cen Pcie ler Gre packene 
system designer with partial lookahead performance Suffix-d  : Ceramic Dual In Line Package 
at the economy and reduced package count of a 
ripple-carry implementation. 


The adder logic, including the carry, is implemented 
in its true form meaning that the end-around carry 
can be accomplished without the need for logic or 
level inversion. 


Function Table 


TIrrrtrTrrigtrritiire 
PItrEIrcerzzrs rire re 
EPeereer ee Ce reerr 
PLieristererLirrzae 
SCPrresIT zr tI IIe ee 
LETLIPrPrrierrrer cre 
Perstrrstirraaers 
Brtarrrererer sate 
Pertti st tte err 


L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


H=High Level, L=Low Level 

Note . 

Input conditions at A1, B1, A2, B2, and CO are used to determine outputs 21 and 22 and the value of 

the internal C2. The velues at C2, A3, B3, A4, and B4 are then used to determine outputs 23, 24, and C4. 


SSS sem SY TT SI SS ST IS ER I ST EI TR EOE OED ESL LILLE LEE LDA R LED LA EE LD OLE LEGIT 
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Function Block Diagram 


(9) 
C4. CARRY OUT 
B4 
INPUTS alr 
A4 
hon 
= ir . hi (13) 
INPUTS | — +3 
ag LTT) it | OUTPUTS 
HLS Lp. 
Gal 
(2) a. 
me r=, ae ae a (1) 
INPUTS : bD— =2 
(3) a. . ak 
A2 E PP. > 
(6) 7D 
° ne camel OD (4) 
INPUTS a ° b— z1 
ar OD) 
CARRY INPUT CO ie. > e Po ° 
Absolute Maximum Ratings 
©. SUDO Vota e) View sitecettenaedecocsaiunorteseneaeniekete rd dianseiaaetawessiedtetcaudelasareeieetis ear nies 7V 
© ‘IADUE VOUNAO® siacaseisonceviorieancacdawimanaie secenareterteeenannracinselncestecdnehaniaannenmerieneniwisewneeeuins 7V 
e Operating free-air temperature range 54LS .......... ccc cece eee ee eee ee eee eneeeees —55°C to 125°C 
TALS. genocide nicola wasn tbeneeis eosocstnaeteteceseeaen 0°C to 70°C 
e Storage temperature range .............cceceeeeeeee ee ee eect eee tere eeeeeeeeeeeeeseseneeeeeaeneeeees —65°C to 150°C 


NE I NS TTT SSE TSS 2 SE ES I DI EDEL EL TE BE LLL LEA ITLL 


4-213 


GD54/74LS283 


Recommended Operating Conditions 


SYMBOL 


Supply voltage 


SYMBO PARAMETER TEST CONDITION MIN ee 1) MAX | UNIT 


— High-level input voltage 


Vec=Min, een por Max 
lon=Max , Vin= =Min 


aa a 


habia fooSSCSSC“~*‘“‘*S*~ CS 
0 yA 


Vo High-level output voltage 


ane 


Low-level output voltage 


0) 
=0.4V —0.4 
Vec =Max 
| CC = 
Short-circuit output current (Note 2) 100 mA 


(Note 3) ee 19 34 
loc Supply current Voec= 
(Note 4) | loos 
Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Note 3: I,,, is measured with all outputs open, all B input low and all other inputs at 4.5V, or all inputs at 4.5V. 
Note 4: I... is measured with all outputs open and all inputs grounded. 
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Switching Characteristics, Voc =5V, Ty =25°C 


PARAMETER FROM (INPUT) | TO (OUTPUT) | TEST CONDITION¥ | MIN TYP MAX |. UNIT 
: 
te Co +1, 32, 53. S4 

t 15 24 

tsar 15 24 

t | 44 7 

a CO C4 

ipa 11. 22 

t 14-47 

in Ai or Bi C4 

a 12 17 


#For load circuit and voltage waveforms, see page 3-11. 
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QUAD 2 INPUT MULTIPLEXER WITH SRORAGE 


Feature 

Pin Configuration 
e Select From 2 Data Source — 
e Edge Triggered Operation perce cia SeCeOr INPUT 


Voc Q) CLOCK S_ C1 


Description 


The LS298 is four 2-line to 1-line multiplexers 
followed by a quad 4 bit edge triggered register. 

When the word select input is low, data input 
D1(A1,B1,C1,D1) is selected, and when it is high, 
data input D2 (A2,B2,C2,D2) is selected. 

The selected data is transfered to the output Q 
synchronous when the clock input (CK) changes 
from high to low. Al Bi Ce te Dl 

DATA INPUTS 


Function Table Suffix-Blank. Plastic Dual In Line Package 


Suffix-J : Ceramic Dual ln Line Package 
INPUTS OUTPUTS 
y 


Function Block Diagram and Logic 


H: High level 
L: Low level 


X: Irrelevant 
D,=A,,B,,C,,D, 
D,=A,,B,,0,,D, ° 


Absolute Maximum Ratings 


© UDP. VONACS, VGC acca ert con secsccecs tensa aacnetutrennnceene ane Seaecalenseticeteuege cs eeeansaerannanietasaateceeee 7V 
OE VOI cacin csr assets give pan tire veeesscteaee sar puentede eves nana baka dete teat ee saeremesccensutpneeereseetiaand 7V 
¢ Operating free-air temperature range 54LS ............. cece eeeee ee eee ee ee eeeees weer =55°C io 125°C 

TES dices actos aepeusane tees ee cet ena eeted wenanent O°C to 70°C 
e Storage temperature ANGE 0.0.0... cece cece cece ec ec ec ee seneneeeeeeeeeeeeeteteseeeeeseeneeeees —65°C to 150°C 
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Recommended Operating Conditions 


sic sac alle SS 


15 
toy Data setup time a 
| tu | Paasetotme pee fs 
ty Data hold time a = 
| Select | 
Ta Operating free-air temperature 55 125 


loy=Max, Vj4=Min 
Vec=Min 
We Max 
Vin=Min 


Note 1: All typical values are at V..=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Ic¢ is measured with S, A1~Do inputs grounded and a momentary 4.5V, then grounded, applied CK input. 


Switching Characteristics, Vcc =5V, Ty =25°C 


SYMBOL PRAAMETER TEST CONDITION# 


t Propagation delay time, 
aoe -to-high-level t 
low-to nig leve oe C.=15pF, R,=2k@ 
t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage wave forms, see page 3-11. 
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8-BIT UNIVERSAL SHIFT/ISTORAGE REGISTERS 


Features 


Pin Configuration 


¢ Multiplexed Inputs/Outputs Provide Improved Bit 
Density 
e Four Modes of Operation: Veo $1 SL Qt H/Qy F/Q- D/Q, aan sf 
Hold (Store) Shift Left 
Shift Right Load Data 
Operates with Outputs Enabled or at High Z 
3-State Outputs Drive Bus Lines Directly 
Can Be Cascaded for N-Bit Word Lengths 
Applications: 
Stacked or Push-Down Registers. 
Buffer Storage, and 
Accumulator Registers 


Description 


These Schottky TTL eight-bit universal registers SUIheBlank: Plastic Dual In Line Package 

feature multiplexed inputs/outputs to achieve full Suffix-J  : Ceramic Dual In Line Package 

eight bit data handling in a single 20-pin package. 

Two function-select inputs and two output-control state, which permits data that is applied on the in- 
inputs can be used to choose the modes of opera- _put/output lines to be clocked into the register. 
tion listed in the function table. Reading out of the register can be accomplished 
Synchronous parallel loading is accomplished by tak- _—_ while the outputs are enabled in any mode. A direct 
ing both function-select lines, SO and $1, high. This overriding input is provided to clear the register 
places the three-state outputs in a high-impedance whether the outputs are enabled or off. 


Function Table 


INPUTS INPUTS/OUTPUTS OUTPUT 


FUNCTION OUTPUT SERIAL 
CLEAR as ae el CLOCK oe B/Qg C/Q¢ D/Qp E/Qe FIQe G/Qg H/Qu 


| SL sR | SR 


H L L L L x x xX Qao Qgo Qco Qpo Qeo Qro Qeo Quo Qao Quo 
H x x be L 2 ib X X |Qao Qso Qco Qpo Ato Aro Qco Qko | Quo Qho 
H H 

Shift Right ‘ M ’ X H | H  Qan - Qen —Qon Qen 
H H x i L Qon = 


Qen 
Shift Left . Qen = 
L tes ee 


| Load | 


id 


* When one or both output controls are high the Laat Lt terminals are disabled to the high-impedance state; however. jot _s_4_s_t_s_+[e opera- 
tion or clearing of the register is not affected. 
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Function Block Diagram 


$1 SO 


ieee : Hi e ae =. 
: DSS ela. 
i aa ee ane 


OUTPUT 
CONTROL 


> 


A/Q, B/Q, C/Q, D/Q, E/Q, F/Q, G/Q, H/Q,, 


Absolute Maximum Ratings 


e Supply voltage, Vog ......cccccceccececeeeececaeeeeees Ge ytMeneacs yucca ce watt ness arian dh intaiennasceccosceitesescauecacs 7V 


TTL VON eats teks devez garded iewenwale ns aganaciasrie ne eae nee anemia anteciaead-aqavwadadsiasedatraencteaacdanedowentssaactes 7V 
Operating free-air fenperatune FANGS S43: fecxcvectinscacanosmeeiwndensnidonneetenadenbiens ~55°C to 125°C 
GES irae tite banenlonnivwacyestacevesnconbiedscvesieetes 0°C to 70°C 

e Storage temperature range .............c ccc ccceccececeecececcecucesaccesecuceesecercnserencecee —65°C to 150°C 


SS ea PD SE GE ES ST ECD 
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Recommended Operating Conditions 


| 74LS299 

SYMBOL| | FOneneeh MIN NOM MAX] UNIT 
| Veco __| Supply voltage, 45 5 565 [475 5 5.25 
: > 

blgheve nee ee 
Low-level output current, = PS s/s O™O——B | 
lock frequency, 

| Clock high 

bwitoey | Wich oF clock pube. Clock Tow 
Width of clear pulse Clearlow-*«| 20.”~=<“C~SSCOS~<“C~Ss*~sSCSSCs'C*” 

| High-level data 

eee Low-level data 

, Select | 7orSSst—~—“CSstCSC~“C~*S*~*S 

| poe wie: eee or or 
= 125 


* Data includes the two serial inputs and the eight input output data lines. 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN a MAX | UNIT 


er) 


Input clamp voltage Voo=MIN, l= 18mA 
Q, thru Q, 
Io=4mA | 54,74 0.25 04 


Q, thru Qy 
Vou 
Qa or Qu: 
alas 
al 


0,1 peso 


High-level output voltage 


27 3.4 
lo =12mA | 54,74 0.25 0.4 
lo. =24mA 0.35 0.5} y 


Low-level output voltage 


Input current at maximum FAthuH | 

A thru H - Vesey | 100 
Input voltage a Nog= Mis iflmictich 100 | pA 
od ls 


i High-level input current [A thru H, SO, S1 |y max =v, =2.7v yA 
Low-level input current $0, S1 Voc =MAX V,=0.4V mA | 
Any other 


hort-circuit output currenth Q, thru Qy Voc=MAX (Note 2) ~30 7130} ma 
=20 
Supply current Voc = MAX 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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_ Switching Characteristics, Vec=5V, Ta=25°C 


: FROM - TO 
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT 


ie | [__~* See Notes 26 85 
| ayorQ, | C=15pF R=2KQ | 22 33 __ 
[ite | See Note3 | 2689 
Q, thru Q, 


Ka 
pons 
C.=45 pF A, =665 2 ca 
_ 


[tem |, G2 | Gy thu, 


tw Gt, Ge C.=5 pF PR, =665 2 
See Note3 


* fmax=maximum clock frequency. 
tp.y=propagation delay time, low to-high-level output. 
tpy.=propagatio delay time, high-to-low-level output. 
t74= Output enable time to high level 
tpz, = output enable time to low level 
tpyz = output disable time from high level 


tp_z= output disable time from low level 
Note 3: For testing fm, all outputs are loaded simultaneously, each with C, and R, as specified for the propagation times. See load circuits and waveforms 


on page 3-11. 


0; 2 10 fe) 
a || 2 |8| 3 


25 35 
22 33 
26 39 
Tantra | see notes 


GI 
QI 
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8-BIT SHIFT REGISTERS WITH SIGN EXTEND 


Feature 
Pin Configuration 


e Multiplexed Inputs/Outputs Provide Improved 
Bit Density VecSPLECTSE D1 B/Q, D/Q, F/Q, H/Q, Q, CLOCK 


vo} fre] fiz] rel fs) fra} fis} fa} fy) 


e 3-State Outputs Drive Bus Lines Directly 
e Sign Extend Function 


¢ Direct Overriding Clear DS D1 B/Q, D/Q, F/O, HiQy Qh 
Description G CK 
These low-power Schottky eight-bit shift registers S/P DO A/Qa C/Q, E/Q, G/Q, OE CLR 
features multiplexed input/output data ports to st 
achieve full eight-bit data handling in a single 20-pin nae a 
package. Serial data may be entered into the shift- El 

| REGISTER S/P es is = ea a he GND 
right register through either the DO or the D1 input ENABLE enti SutpuT — 
she cree me sean eae input ee pape Suffix-Blank: Plastic Dual In Line Package 
(Q,,)) is also provided to facilitate expansion. Syn- Suffix-J : Ceramic Dual In Line Package 


chronous parallel loading is accomplished by taking 
both the register enable and the S/P inputs low. This places the three-state input/output ports in the data 
input mode. Data are entered on the low-to-high transition of the clock. The data extend function repeats 
the sign in the Q, flip-flop during shifting. A direct overriding clear input clears the internal registers when 
taken low whether the outputs are enabled or off. The output enable does not interfere with synchronous 
operation of the register. 


Function Table 


Secaarion — a —_ | INPUTS/OUTPUTS | | INPUTS/OUTPUTS |) a5 
IGN | DATA [OUTPUT 
os aaa reaper SELECT | ENABLE | CLOCK | A/Qy B/Qg C/Qo H/Qy 
a s “a 

x 
caHeeiEs 
Le 4 


a a 


Sign Extend | H | Lk Gan Qin Qsn Qn | Con 
Sie eae poe po 
When the output enable is high, the eight input/output terminals are disabled to the high-impedance state, however, sequential 


operation or clearing of the register is not affected. If both the register enable input and the S/P input are low while the clear input 
is low, the register is cleared while the eight input/output terminals are disabled to the high-impedance state. 


H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input, including transitions) 
t = transition from low to high level 
Qao...QHo = the level of Qa through Qu, respectively, before the indicated steady state conditions were established 
Qan.--Qhn = the level of Qa through Qu, respectively, before the most recent ¢ transition of the clock 
DO, D1 = the level of steady state inputs at inputs DO and D1 respectively 
a...h = the level of steady state inputs at inputs A through H respectively. 


SL a Ee a FT I I EE a PSE SESE SS CE RESO, 
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LL SSS 


Absolute Maximum Ratings 


SUP, VON AGS. Ve. eects tence nina saa ceasreeyee ontansaee, eo enon aabadisnjcacapacean ecto ohtneeusencesse pee oeaeiaeevor 7V 
© NIE ONS sean esc xce secede acpcuinn dt maasten severe eae piceed acnomunmedeus auvs sor saronssesacera ead Ss cheqeh eestor ura ora useiaas 7V 
© -ON-SIALC OULDUL VON AGS pis cde concnecacnes.ard sida Desiqecinseiansaabesweiusraannted ppseiaeiyausecenamessieaeetseussaadeiecuntns 7V 
¢ Operating free-air temperature range 54LS ooo. cccecceccecceecesceeceeeeueens =55 G10 125°C 

CNS aie se seapassmodeeeanarngeteriae vied euaeeaenesy eos 00°C 1 70°C 
© Storage temperature range ...........0.0. cocci ceccecc ccc ecuccuccuceeeeuceuseeersseseutsreensaees =65°C 10: 150°C 


Recommended Operating Conditions 


Supply voltage 


High Level Output 
Current 


Low Level Ourput 


Current 


Data select _ 10 ft 


ee ee 
Operating free-air temperature a 


* Data includes the two serial inputs and the eight input/output data lines. t The arrow indicates that the rising 
edge of the clock pulse is used for reference. 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


| MIN TYP MAX | UNIT 
SYMBOL PARAMETER TEST CONDITIONS 
(Note 1) 
Vit 


Low-level input voltage 


Vik Input clamp voltage Vec=Min, |=—18mA 


QavQy 


High-level Vec=Min Vi =Max 


Vou 
Output voltage lon=Max Vi4=Min 54 2.5 3.4 
74 |27 34 
Q,~Q 
: Low-level os lo.=24mA| 74 0.35 05 
OL 


Iop=4mA | 54 74 0.25 0.4 
74 0.35 05 


Voc=Max, Vo=2.7V 
Voc=Max, Vo=0.4V _ 
Vin=Min, 


Output voltage 


Off-state output current Q 
high-level voltage applied 
Off-state output current 
OZL | low-level voltage applied 


Input current 


co 
ecm 
cz 
cca 

Helle 
ks V 
cay 


é 
> 
O 
= 


rw 
A 

Nw 
~ 


at maximum 


input voltage elon eniend 
Any other 
AH, DS 


Sign extend | Vcoc=Max, V;=2.7V 


High-level 


input current 
Any other 

Data select 
Low-level 


input current a Naleaalis 


Any other 


Short-circuit QavQuy 
output current 


lec Supply current 


Voc =Max 


(Note 2) =20 —100 


Voc= Max 


Note 1: All typical values are at Voc=5V, Ta =25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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Switching Characteristics, V..=5V, Ta =25°C 


FROM TO 
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT 
22 33 


ee a, | 
C,=15pF , R, =2KQ 26 35 


C, =45pF, R, =6652 


clock | Qq thug, 


Output enable Q, thru Quy 


tpHz Qa thru Qu 


Output disable 


C,=5pF, R, =665Q, 


teiz 


Note 1: For testing fmax, alloutputs are loaded simultaneously, each with C, and Ri as specified for the propagation times. 


Function Block Diagram 


REGISTER_ (1) 


ENABLE G 


Pe 
_ —(2 
sp = 


SIGN 


. 


XTEND Se (18) 


a 
(19) 
SELECT DS Tal 


DO 


CLOCK 


CLEAR 


ouTPpuT = {8) 
ENABLE 
OE 
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HEX-BUS DRIVERS; 3-STATE OUTPUTS, NON-INVERTED DATA OUTPUTS 


Feature 


Pin Configuration 


e 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 
e Choice of True or Inverting Outputs 


Description Hi 


2 | 
These hex buffers and line drivers are designed x a | 
specifically to improve both the performance and S Be S 
density of three state memory address drivers, clock 
drivers, and bus oriented receivers and transmitters. 1] ) 
The desingers has a choice of selected combina- Py PP 
Gi 


tions of inverting and noninverting outputs, sym- 
metrical G (active-low control) inputs 
Gt 1A  1Y 2A 2Y 3A 3Y~ GND 


Function Table 


Suffix-Blank: Plastic Dual In Line Package ~ 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematics (each gate) eS rheeBrWERe 
CONTROL SECTION ~ ee LLL of 8 DRIVERS 
| 
| 
| 


CONTROL! 
INPUT | 
G1 


CONTROL 


PSs 6 ee ' 
} ro OTHER DRIVERS 


Absolute Maximum Ratings 


@ Supply voltage, VCC oo... eee ecc ccc ece ee eceeecee se eeeeteeebbe bebe bbe b ibe be bbb bb 7V 
TINO WOMAGC: siseonta sineteesoesrind eas custa cea ehiaetinvadacisl aie voeseubancneddoiaceuieseausdetesceueaseessaciadeacsauadeedahaectchecte. 7V 
¢ Voltage applied to a disabled 3-state outpUt .....0....0.0cc oc oooecoceeceececceceee. eSalemenaueeitegecaeeonnnand: 5.5V 
e Operating free-air temperature range 54LS ooo... ooocooococco ccc cccecccecee cee ecceccee. =90° © 16 125°C 

GOS acs pai eeccuosaciaiedicdsaseekanieedeeniaiesecocaean O°C to 70°C 


e Storage temperature range .......00..cccccccccccccccceeeccceccceeeeeeeee eee bebeee eee cee —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER M O MAX 


4 4.5 ) ao 
4.75 5 9.25 


UNIT 


N 1] ON oO 
Lh 


nn 
£& 


Zz 
Zz 
= 


<i 


Supply voltage 


“J 
£ 


High-level output current 


th 
| 

are | 

MO} oO;]— 


Bn 
> > 


Low-level output current 


~“N 
f& 
N 
& 


Operating free-air temperature 


NI O 
Hs 
| 
n 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN rhe MAX | UNIT 


54 
Vit Low-level input voltage E 
ee 
; Van=Min V, =Max 2.4 3.3 
V Hiah- cc , IL 
igh-level output voltage low=Max. V=Min A oa a V 


lop =12mA 54 74 0.25 0.4 
Low-level output voltage 
lop = 24mA 7 0.35 0.5 


Input current at maximum Vec=Max, Vj=7V 0.1 
input voltage 
NH High-level input current Veco =Max, V,=2.7V 
Vec=Max V,=0.5V 0 
Either G inputs at 2V 
A inputs 
Voc =Max V,=0.4V 4 
Both G inputs at 0.4V 
O 
O 
4 


2 
Off-state output current Voc =Max, Vo=2.4V D 
high-level voltage applied Vin=Min, V,, =Max 

Z 

2 
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Dw) 


Low-level 
input current 
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mA 
uA 
uA 
mA 
mA 
uA 
uA 


—O 

ant) 

Off-state output current Voc =Max, Vo=0.4V = 
eek low-level voltage applied Viq=Min, V\, =Max 

; ; Voc =Max 
- = — mA 

Short ten output current (Note 2) 40 225 

Supply current Voc =Max (Note 3) 14 mA 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time. and the duration should not exceed one second. 
Note 3: Icc is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 
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Switching Characteristics, Vcc =5V, Ta =25°C 


PARAMETER 


Propagation delay time, 
low-to-high-level output 


* tp.y4=propagation delay time, low-to-high-level output. 
* tpy.=propagation delay time, high-to-low-level output. 
# For load circuit and voltage waveforms, see page 3-11. 
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HEX 3-STATE INVERTING BUFFERS 


Description 


Pin Configuration 


This device contains six independent gates each of which performs 
an inverting buffer function. The outputs have the TRI-STATE 
feature. When enabled, the outputs exhibit the low impedance 
characteristics of a standard LS output with additional drive capabili- 


Pe) Ps) Fe) Pe) Pel FP) 
ty to permit the driving of bus lines without external resistors. When 

disabled, both the output transistors are turned off presenting a 

high-impedance state to the bus line. Thus the output will act neither 

as a significant load nor as a driver. To minimize the possibility that - . i fs > a 
two outputs will attempt to take a common bus to opposite logic 

levels, the disable time is shorter than the enable time of the 


. Walanal 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J  : Ceramic Dual In Line Package 


Features 


Circuit Schematic (each buffer) 
CONTROL SECTION TO OTHER DRIVERS 


CONTROL yoy * 


— 
OUTPUT 
CONTROL Y 


INPUT 


[i 


} TO OTHER DRIVERS 


Absolute Maximum Ratings 


@ SUDO VOMAO Gs Var ct ccseue tid dmensreutensetaten saviaannnarsesiiie aieccneneseeieeiyouiae nce sien eebenie asda 7V 
© TROUt VONGGC: iismntrsccenterentayercadueicatetsneetecstauneseeneda eT ee eT ee eT eee rer 7V 
® “Off State Cutout VONAQC wos ii tindec cousnscneteicecccatabsacsarusaenscenienedesceiiesclieaiadedaseensamnensabosnaeord 5.5V 
e Operating free-air temperature range 54LS ............ ccc cee ec eee ee ee eeeeeeeeeeenes —55°C to 125°C 

TAS. scttrdcrnueatcacane ane te eesna see ia a toeaee caidas 0°C to 70°C 
e Storage temperature range ...............c ccc ccc ccc e eee eee nc ence ee eeeeeeseeaeeeeeeeeeeeeneteees —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL 


lot 
A 


Operating free-air temperature 


SYMBOL PARAMETER 


Lee High-level input voltage 


Low-level input voltage 
74 | 


Vin 
Von High-level output voltage Vec=Min,Vi_=Max 2.4 3.4 V 
lon=Max,V4=Min 24 3.4 


TEST CONDITIONS 


High-level input current Voc =Max, V,;=2.7V 


A inputs | Either G inputs at 2V 
hie Low-level 

npureurent Both G inputs at 0.4V 
| Off-state output current Voc=Max, Vo=2.4V 
OZH high-level voltage applied | V,,=Min, V, =Max 
| Off-state output current Vec=Max, Vo=0.4V A 
OZL low-level voltage applied | V,,=Min, V\,=Max ‘ 
cc 


Short-circuit output current | Vec=Max (Note 2) 


Supply current Voc=Max (Note 3) | 


Note 1: All typical. values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 
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Switching Characteristics, Vcc =5V, Tn =25°C 


‘SYMBOL PARAMETER TEST CONDITION# 
Propagation delay time 
TPL low-to-high-level output 
' Propagation delay time 
PHL high-to-low-level output 


Output enable time to high level 
Output enable time to low level 
Output disable time from high level C,=5pF, R,=66792 
Output disable time from low level 


#For load circuit and voltage waveforms, see page 3-11. 


MIN TYP MAX UNIT 


prs | 
28 45 


C, =45pF, R, =6672 
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HEX BUS DRIVERS WITH 3-STATE OUTPUTS 


Feature 


Pin Configuration 


e 3-State Outputs Drive Bus Line or Buffer Memory 
Address Registers 
¢ Choice of True or Inverting Outputs 


Description 

These hex buffers and line drivers are designed 
specifically to improve both the performance and 
density of three state memory address drivers, clock 
drivers, and bus oriented receivers and transmitters. 
The designers has a choice of selected combina- 
tions of inverting and noniverting outputs, sym- 
metrical G (active-low control) inputs. 


Function Table 
3A 3Y 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematic 


1 OF 2 
CONTROL SECTIONS 1 OF 6 DRIVERS 1 OF 6 DRIVERS 


aN 


a 


OUTPUT Y 


.@) 
2) 
=z 
= 
D 
Oo 
io 
= 
me] 
Cc 
car 
Yn 
a 
G) 
N 


V LANdNIVLVG 


*R is SK& for the control TO OTHER DRIVERS OF SAME SECTION 
section associated with G1 ae OTHER CONTROL SECTION 


and 8K&2 for the control AND OTHER DRIVERS 
section associated with G2. 
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Absolute Maximum Ratings 


OP SUPDIY VON), MCG edexacsanateresubieesnatintignvsiedinndbasiiaansseantertdeacdvahioemaltesepdeelecsesiareszaeaes.cecceds, 7V 
9 ANDOU WOMAOG saesiasanivahe nigiietesacand Sania eetieslspcusistcedtive ana dhealdSautesnespigncnatisatusedesghavecaiductesecin a.ixie occa: 7V 
e Voltage applied to a disabled 3-state UID ip esea tescdanceseasetctaes a vcecatoesuianaioeeieenees-atcasmeasnarsc: 5.5V 
¢ Operating free-air temperature FANGE SA4ALS oo... ecccece cece cee cccccceeccee. —55°C to 125°C 

NSD ataie dh ectiecleteecenaceaenseen tea ceanetsecesaoteetyaen: 0°C to 70°C 


sieuien pas tanseantoenues ni cRlOdseneaibieiOpatehyeialdadipupiaeadiectsindey “OO” © 10 150°C 


MIN NOM 


| TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


p20 


Vec=Min, |= —-18mA 


-_ Vec=Min, Vy =Max == 3 
High-level output voltage low=Max, — Vy,=Min 
Input current at maximum - _ | 
input voltage ssc aniad iced 


High-level input current Voc =Max, V,=2.7V 


Voc =Max V,=0.5V A 
Either G inputs at 2V B 
Low-level 


m Voc=M V;=0.4V 
input current cc = Max j=U. = 
Both G inputs at 0.4V 0.4 mr 
| Vec=Max__V\=0.4V P= 0.4 | ma 
Off-state output current Voc =Max, Vo=2.4V 
: : pA 
high-level voltage applied Vin=Min, Vi, =Max 
Off-state output current Voc =Max, Vo=0.4V A 
Mees low-level voltage applied Vin=Min, V,,=Max Z 
, oo ' Voc =Max 


| lke Supply current Voc =Max (Note 3) 14 24 


Note 1: All typical values are at Vcc=5V, T,a=25°C. 
‘Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 
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Switching Characteristics, Vcc =5V, Ta=25°C 


SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 


Propagation delay time, 
teLH 


low-to-high-level output 10 «+16 
Propagation delay time, 
oe ale 
| ae 40 | ons 
88 [me 


Output enable time to low level 


C, =45pF, R, =6672 


tpzy Output enable time to high level 
tpiz Output disable time from low level 
Output disable time from high level 


# For load circuit and voltage waveforms, see page 3-11. 


C,=5pF, R,=6672 
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HEX TRI-STATE INVERTING BUFFERS 


Description 


Pin Configuration 


This device contains six independent gates each of which performs 
an inverting buffer function. The outputs have the TRI-STATE 
feature. When enabled, the outputs exhibit the low impedance 
characteristics of a standard LS output with additional drive capabili- 
ty to permit the driving of bus lines without external resistors. When 
disabled, both the output transistors are turned off presenting a 
high-impedance state to the bus lines. Thus the output will act 
neither as a significant load nor as a driver. To minimize the possibili- 
ty that two outputs will attempt to take a common bus to opposite 
logic levels, the disable time is shorter than the enable time of the 
outputs. 


Function Table 


2Y 3A 3Y GND 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematics (each buffer) 


1 OF 2 
CONTROL SECTIONS 1 OF 6 DRIVERS 


; 
i’ 
; OUTPUT 
Y 


TO OTHER DRIVERS OF SAME SECTION 
} TO OTHER CONTROL SECTION AND OTHER DRIVERS 


Absolute Maximum Ratings 


® SUDO VONAGE, WV ae scusceserrercsigie tenencvensncaddiaduiceininrnciieasaapiaatanspeepesyeuls eapret eee eeasasobas . TV 
© TNOUU VOUAS sanceiec sree wstrerenecatsseennarneapnasewarsrucsstantsiviaehrinasueperinienerses post csasemiay teasers Page y 
e Operating free-air temperature range 54LS ........... cece e cece eee ne ee ee ee eeeeneeas =55°C 10 120°C 

TANS -sctrraeni rena aten erasers ipeidhassspiuavenneeeennsinee? 0°C to 70°C 
e Storage temperature range .............cccce cece eee c cence eee ee eee eens eee e eee ne eee e neta ene e eee na es —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX 
54 4.5 5 5.5 


, 
High-level output current m 
— 
Low-level output current 
aj Operating free-air temperature 


SYMBOL PARAMETER TEST CONDITIONS 


High-level input voltage 


Low-level input voltage 
ns m4 | 08 


Vec=Min, V\_=Max 2.5 3.4 
Vou ' 
24 ‘3.1 


lot 
A 


TYP 
MIN (Note 1) MAX | UNIT 
2 


ree 5 


< 


High-level output voltage 


V 
Ipp=12mA | 54, 74 0.25 0.4 
VoL Low-level output voltage V 
lop =24mA 0.35 0.5 
Input current at maximum Vec=Max, Vj=7V 0.4 mit 
input voltage 
Voc =Max V,=0.5V a 
al Voc=M V,=0.4V 
cc ax I~ VU. _ 
Both G inputs at 0.4V is 
Off-state output current Vec=Max, Vo=2.4V 50 A 
high-level voltage applied | V,4=Min, V,,=Max - 
Off-state output current Vec=Max, Vo=0.4V | 
low-level voltage applied Vin=Min, V), =Max oe a 
| leg Short-circuit output current | Voo=Max (Note 2) —40 —225 
Supply current Voc =Max (Note 3) 12 | mA | 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should ot not exceed one second. 
Note 3: Icc is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 


low=Max, Vj4=Min 


Low-level 
input current 
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Switching Characteristics, Voc =5V, T,;=25°C 


SYMBOL PARAETER TEST CONDITION MIN TYP MAX | UNIT 
t Propagation delay time, 
det low-to-high-level output 7 
' Propagation delay time, 12 18 
ene high-to-low-level output 
C, =45pF, R, =6672 
Output enable time to high level 
Output enable time to low level 


Output disable time from high level 
C,=5pF, R, =6672 
Output disable time from low level 


#For load circuit and voltage waveforms, see page 3-11. 
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OCTAL D-TYPE LATCHES; 3-STATE 
OUTPUTS COMMON OUTPUT CONTROL COMMON ENABLE 


Feautre 


Pin Configuration 


e 8 Latches in a Single Package 
3-State Bus-Driving Outputs eve 
Full Paralle-Access for Loading Vec 8Q 8D 7D 7Q 6Q 6D 5D 5Q G 
Buffered Control Inputs 

Clock/Enable input Has Hysteresis to Improve 
Noise Rejection 

e P-N-P Inputs Reduce D-C Loading on Data Lines 


Description OUTPUT 10 1D 2D 2Q 3Q 3D 4D 4Q GND 
CONTROL (OC) 
These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low-impedance 
loads. It is particularly suitable for implementing buffer registers, Suffix-Blank: Plastic Dual In Line Package 
/O ports, bidirectional bus drivers, and working registers. Suffix-J - Ceramic Dual In Line Package 


The eight latches of the LS373 are transparent D-type latches. 
While the enable (G) is high the Q outputs will follow the data (D) 
inputs, when the enable is taken low, the Q outputs will be latch- . 
ed at the levels that were set up at the D inputs. Function Table (Each Latch) 

A buffered output control input can be used to place the eight 


outputs in either normal logic state (high or low logic levels) or a INPUTS 
high-impedance state. In the high-impedance state the outputs OUTPUT Q 
neither load nor drive the bus lines significantly. The high- OC ENABLEG OD 


impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operations of 
the latches. Old data can be retained or new data can be entered 
while the outputs are off. 


H H 
H L 
L X 
X X 


Schematic of Inputs and Outputs 


EQUIVALENT OF DATA INPUTS EQUIVALENT OF ENABLE TYPICAL OF ALL OUTPUTS 
AND OUTPUT CONTROL INPUTS 


17K2. NOM 


INPUT 
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Absolute Maximum Ratings 


® SUPpPIY VONAGE, VCC: sanciciacsupvsaentaieacaceuasaxudemeanscncgenssenedavetooavewbencieauecanuseugusecieieeteiebiestacsionts 7V 
NE ONG Sale ce eters pepe teen d cetcd er sesnanines peieante cect ewe dean etantaeuntn ct nicaeiaauetetteaeteestcaeantesaetes 7V 
© Off-state output Voltage ...............ccccccecsscsecseccucceceuceususeeccucessseeseeaeeeecseueucessessaesaeaeeascanensuetes 7V 
e Operating free-air temperature range 54LS 0.0.0... ccc cece cee nee ee eeceeeen snes =55" C10 125°C 

POS cherie dosnehsdndneeeeeriateasqenes earechncaia rites OC to 70°C 
@ Storage temperature rANGE .............ccc cece ce cecec eee c eee eee eens ease ease eases esse ee en anes =65° CG 16 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX | 
ae 4.75 5 5.25 
54 
74 


ee 
Soe High-level output current mA 


scree cisciec aie 
| of ciocK/en 

puna 
| ty | Data setup time 


[ty | Data hod time 
A perating tree-air temperature [ we 
Z 
SYMBOL 


PARAMETER TEST CONDITIONS Fan XP, Ma 
Vit Low-level input voltage 


TYP 
MIN (Note 1) MAX | UNIT 
Input clamp voltage Voc=Min, |=—18mA 


Voc =Max, Vo=2.7V 
Vin=Min, Vi =Max 
Voc=Max, Vo =0.4V 
Vin=Min, Vi=Max 


Input current at maximum 0.1 ‘ah 
input voltage 
Tw [0 a 


: , Voc =Max 
. ) —30 —130 mA 
toe Short-circuit output Current (Note 2) 


Supply current _ | Veg=Max(Note 3) 24 40 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with the DATA inputs grounded and the OUTPUT CONTROLS at 4.5V. 
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Switching Characteristics, Vcc =5V, Tx =25°C 


ee rr rr 
Seo Not 
5 36 
2 20 
15 25 


C, =45pF, R, =6672 


Clock or enable 


t 
Output control Any Q 
2836 
a 
Output control Any @) C, =5pF, R, =6672 

= | 8 8 


“fmax=maximum clock frequency; tested with all outputs loaded. 
tpLy= propagation delay time, low-to-high-level output. 
teu. =propagation delay time, high-to-low-level output. 
tezy=output enable time to high level. 
tpz_=output enable time to low level. 
tpyz=Output disable time from high level. 
tp_z=output disable time from low level. 


Note 1: Maximum clock frequency is tested with all outputs loaded. 
#For load circuit and voltage waveforms, see page 3-11. 


MIN TYP MAX 
2 
2 
1 


Function Block Diagram 


1D (3) 2D (4) 3D (7) 4D (8) 5D (13) 6D (14) 7D (17) 8D (18) 
D D D D D D 
° G ° G ° Gc ® G rc G e Re 

| Q| Q Q (el | Q Q 
ENABLE ) 
G (11) So 

Vv & 

OuTPUT _(1) -> 1 Wh hw we & te "4 


CONTROL 


1Q (2) 2Q (5) 3Q (6) 4Q (9) 5Q (12) 6Q (15) 7Q (16) 3Q 
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OCTAL DTYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 


Feature 


D-Type-Flops in a Single Package 

3-State Bus-Driving Outputs 

Full Parallel Access for Loading 

Buffered Control Inputs 

Clock/Enable Input Has Hysteresis to Improve 
Noise Rejection 


Description 


These 8-bit flip-flops feature three-state outputs designed 
specifically for driving high capacitive or relatively low-impedance 
loads. This is particulaly suitable for implementing buffer registers, 
/O port, bidirectional bus drivers, and working registers. 

The eight flip-flops of the LS374 are edge-triggered D-type flip- 
flops. On the positive transition of the clock the Q outputs will be 
set to the logic levels that were set up at the D inputs. 

A buffered output-control input can be used to place the eight 
ouitputs in either a normal logic state (high or low logic levels) or 
a high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high- 
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull up components. 

The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


Schematic of Inputs and Outputs 


EQUIVALENT OF CLOCKS 
AND OUTPUT CONTROL INPUTS 


30KQ2 NOM 
17KQ NOM 
INPUT 
INPUT 


ad 


EQUIVALENT OF DATA INPUTS 


Pin Configuration 


Vec 8Q 8D 7D 7Q 6Q 6D 5D 5Q CLOCK 


k Q 
| Loc 


OTUPUT 1q 


CONTROL 1D 2D 2Q 3Q 3D 4D 4Q GND 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


OUTPUT | CLOCK D | OUTPUT 
CONTROL (CK) Q 
LE H 


t oH 
L fob L 
L i. & Qe 
: X xX Z 


TYUPICAL OF ALL OUTPUTS. 


100 2 NOM 


OUTPUT 
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Absolute Maximum Ratings 


© SUDO VOM Ss, VCC eseca tae scene i tnestiant aa saw ansdens ake cnentinngy eam senniaseetnernnchet reed nehoomeg oey eae 7V 
5 | 6) 910 G16) |S (6 |: an ene ee a ee ee eer ee rc ee teem ene nerr ary meray tery srr ere cere. 7V 
© Ol-Siate GUIUl VONEGS csecsdrentrsciapcteotconnoe coeds: sanatedonaeteaxriaieedsblenbaatoyneeecseasvensinantencabyaientsas 7V 
¢ Operating free-air temperature range 54LS ooo... cece tee ree eee eee ees =S0°C: fo 125°C 

OE cereerecahamen eterna teset nore ois osgosecounmnne rent UFC to 70°C 
e Storage temperature range ............... ccc cece cence tence een eet eee e nent ee eneneenene eee: =65°C 10: 150°C 


Recommended Operating Conditions 


TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX 


on 
e 

oO 

~] 


Vit 


pm — ea 
Vec=Min = Vi. =Max os = 
: V 
High-level output voltage low=Max Vig=Min 24 a5 
Vor Low-level output voltage 


V 
; Off-state output current Voc =Max, Vo=2.7V 20 A 
OzH high-level voltage applied | V,,=Min, V, =Max ‘i 
Off-state output current Voc=Max, Vo=0.4V 90 
oat low-level voltage applied Viq=Min, V), =Max 
Input Current at maximum Voc=Max, V;=7V 0-4 
input voltage 
| lw | High-level input current Voco=Max, V;=2.7V pA 
Low-level input current Vec=Max, V,=0.4V 


Short-circuit output current ioe oo —30 —130 


Supply current Voc =Max (Output control at 4.5V) 


Note 1:. All typical values are at Voc =5V, T,=25°C. 
Note 2: Not more than one oufput should be shorted at a time, and duration of the short-circuit should not exceed one second. 


N 
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Switching Characteristics, Voc =5V, Ta = 25°C 


TO (OUTPUT) 
ee ee 
Clock or enable Any Q 
ke 


*fmax=Mmaximum clock frequency; tested with all outputs loaded. 
tpLn= propagation delay time, low-to-high-level output. 
teu. = propagation delay time, high-to-low-level output. 
tpzy=output enable time to high level. 
tpz_=output enable time to low level. 
teyz=output disable time from high level. 
tp_z=output disable time from low level. 


MIN TYP MAX UNIT 


35 

15 28 
eet a | 
tel | 
ae 


C,_=45pF, R, =667Q 
See Note 1 


Note 1: Maximum clock frequency is tested with all outputs loaded. 
#For load circuit and voltage waveforms, see page 3-11. 


Application Example 
8-BIT SHIFT REGISTER 


OUTPUT 
CONTROL INPUT 1 | 


DATA BUS 1 


“CLOCK INPUT 1 | 


74LS374 OUTPUT 
CONTROL INPUT 2 
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OCTAL POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOP 
WITH ENABLE 


Features 


Pin Configuration 


e Eight-bit, high speed parallel registers 

e Positive, edge-triggered, D-type flip-flops 

e Buffered common clock and buffered common Veco 80 8D 7D 7Q@ 6Q 6D 5D SQCLOCK 
clock enable 


ral [7] Pre} 5} 4] 13 
Description 4G oD ig a 
CK@D=9=CPC K ‘G 
ae 


This device contains 8 edge-triggered D-type flip- 
flop circuits and it is provided with clock input and A 4 En: 
enable input G common to all 8 circuits. When CK aS: ee i: ter" | 
changes in each flip-flop from low to high, the data Et | 
input signal D immediately before the change ap- Bini Bi 
pears in output Q. ENABLE1Q 1D 2D 2Q 3Q 3D 4D 4Q GND 
When G is set high, the output status does not ? 
change irrespective of the status of the other input 


signals. Malfunctioning does not result even if Gis Suffix-Blank: Plastic Dual In Line Package 
set from high to low or from low to high. Suffix-J : Ceramic Dual In Line Package 


Function Table (Note 1) 


Note 1 ft : Transition for low to high (positive edge trigger) 
Q° : Level of Q before the indicated stead-state input conditions were established. 
X : Irrelevant 
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Absolute Maximum Ratings 


ae) 6) 9) \ a0) | (cle |: Ma at, ee ae Oe eer eee ee ee ee 7V 
WO at trance pat oenas gosto ncaecsynasae neo teete cited enews our one tyaanshusawee niandiewactece sree eee 7V 
e Operating free-air temperature range oo sc etesseteee enasdeet sar micseeses meeaneeieies —55°C to 125°C 

OS vara unnah tohansatnoa dene seeeneet eetananexstensasnensees 0°C to 70°C 
e Storage temperature range .............cccc cece eee ec cece eee ee eee eeeeeeeeeeeeeaeeeeneeeeeeeee teenies —65°C to 150°C 


Recommended Operating Conditions 


20t 
26t 
tot 
st 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN ee MAX | UNIT 


: re 
a 
mde ee Ze 


Vec=Min, ||=—18mA Pat | 
High-level output voltage Ga bg ea 
OH=Max, Viy=Min 
0.25 0.4 
lol =8mA aoe |«CUO 


Input current at maximum Vec=Max, V;=7V 0.1 ani 
input voltage 


VoL 


Low-level output voltage 


Low-level input current Voc=Max, V,=0.4V 


Voc=Max (Note 2) 


Voc =Max (Note 3) 


IL 


Short-circuit output 
current 


Supply current 


Note 1: All typical Values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should ot not exceed one second. 
Note 3: With all outputs open and ground applied to all data and enable inputs, Icc is measured after a momentary ground, then 4.5V, is applied to clock. 


loc 
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Switching Characteristics, Voc =5V, T,a=25°C 


SYMBOL PARAETER TEST CONDITION# | MIN TYP MAX cs 


C.= 1 5pF, R, = 2k 


t Propagation delay time, high-to- 
ce low-level outputs from clock 
t Propagation delay time, low-to- 
ei high-level outputs from clock 


#For load circuit and voltage waveforms, see page 3-11. 
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DUAL 4-BIT DECADE AND BINARY COUNTERS 


Features 


e Dual Versions of the Popular ‘LS90 

e ‘LS390... Individual Clocks for A and B Flip-Flops 
Provide Dual+ 2+5andCounters 

e Direct Clear for Each 4-Bit Counter 

e Dual 4-Bit Version Can Significantly Improve 
System Densities by Reducing Counter Package 
Count by 50% 

e Typical Maximum Count Frequency...35MHz 

¢ Buffered Output Reduce Possibility of Collector 
Commutation 


Description 


Each of these monolithic circuits contains eight 
masterslave flip-flops and additional gating to imple- 
ment two individual four-bit counters in a single 
package. The ‘LS390 incorporates dual divide-by- 
two and divide-by-five counters, which can be us- 
ed to implement cycle lengths equal to any whole 
and/or cumulative multiples of 2 and/or 5 up to 
divide-by-100. When connected as a bDi- 
quinary counter, the separate divide-by-two circuit 


Function Table 


BCD COUNT SEQUENCE 
(EACH COUNTER) 
(See Note A) 


Output 


Qp Qc Qp_ Qa 


Count 


a 
rc 
r- 


) 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Lar erorYT Teer ere 
Por hat ee ee 
rn tee aS ce 
Z£Ereitririr =z 


Pin Configuration 


2 OUTPUT 
2A CLEAR 2Q,a 2B 


OUTPUTS 


O—— LT, 
2Qp 2Qc 2Qp 


10, 1B 1Qg 1Q¢ 1Qp GND 


CLEAR OUTPUT 
OUTPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


can be used to provide symmetry (a square wave) 
at the final output stage. The ‘LS390 has parallel out- 
puts from each counter stage so that any submulti- 
ple of the input count frequency is available for 
system-timing singals. 


BI-QUINARY (5-2) 
(EACH COUNTER) 
(See Note B) 


Output 


Qa Qpd Qc Qs 


Count 


rc 


xIr 


vevensenco| f 


BLA a2 Serr ee 
Lee Lee oe 
Prairre £2 Pr 
Pir2 fear 


~ Note A:Output Qa is connected to input B for BCD count 
B: Output Qp is connected to input A for bi-quinary count 


C:H=high level. L=low level 
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Function Block Diagram 


(3.13) OUTPUT 


(1,15) 


INPUT A : aey S. 
CLEAR 
(5.11) QUTPUT 
Qa 


INPUT B 


Absolute Maximum Ratings 


© -SUDDIY VONAGE, “Vac. detmstanaratsoreiansatencsiivabt ater cqnesslacuicniendecencasaarerietinnia shia iene satatennsosonaatenses 7V 
e Input voltage Clear .......... tama eeied nce etek naninatu eta a neha eae eee er cussee meee saeco de bsuereapenense nearer: 7V 
PAO ie te gated Fo cenrade aes sense eweus tans veatctanutiuieneronevins ecient deniiastcudidaecasesiceeeioisieae 5.5V 

e Operating free-air temperature range 54LS ou... cccecccccseceeeeeneneenenenes —55°C to 125°C 
OS: SehsysonstctetatsdaadateaniGiacendaemnsicraciaaanieess O°C to 70°C 

e Storage temperature range ..............ccccccc ccc cc eee ec eee eeeeeeeeeeeeeteeeasueeaeeeeaeesenaeeens =—65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL 


cc 


los Low-level output current mA 
Ze 
f 


cock | Clock frequency 
0 12.6 


ee 
Clear High 


Clear inactive-state set up time 254 


Ta Operating free-air temperature =<. 
TYP 
TEST CONDITIONS MIN (Note 1) MAX | UNIT 


| Vin | High-level inputvoltage [CS —“‘“‘sé‘iwCSVC*CS” 
Me Low-level input voltage 64 | Ci 
(74 | 


Supply voltage 


sanmeonee." yl 
Input clamp voltage Voc=Min, |=—18mA = 1:0 


Vou High-level output voltage | Voo=Min V\.=Max (64 | 24 34 | 
lou=Max V\4=Min 2.7 3.4 
0.1 


Low-level output voltage 


Input current at maximum 
input voltage 


High-level input current 


Low-level input current 


Short-circuit output current 
Supply current 


Note 1: All typical values are at Voc=V, T,=25°C 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc measured with all outputs open, both CLEAR inputs grounded following momentary connection to 4.5 and all other inputs grounded. 


c=Max (Note 2) 


C 
cc=Max (Note 3) 
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Switching Characteristics, Voc =5V, Ta=25°C 


PARAMETER TEST — TO cs 


teLH 
teHL 


C,=15pF, R,=2kQ 


See Fig. 1 


teLH 
teHL 


ae 
ae 
== 

te | lear 


#For load circuit and voltage waveforms, see page 3-11. 


PARAMETER MEASUREMENT INFORMATION 


Input A, B clear 


Input A, B 


Qa, Qs, Qc, Qp 


Fig 1 Voltage Waveforms 
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DUAL 4-BIT BINARY COUNTERS 


Feature " 

Pin Configuration 
e Dual 4-Bit Binary Counter with Individual Clocks OUTPUTS 
¢ All Have Direct Clear for Each 4-Bit Counter Veo R 203 20, 


¢ Dual 4-Bit Versions Can Significantly Improve 
System Densities by Reducing Counter Package 
Count by 50% 

e Typical Maximum Count Frequency ... 35 MHz 


Description 


Each of this monolithic circuit contains eight 
master slave flip-flops and additional gating to imple- 
ment two individual four-bit counters in a single 
package. It comprises two independent four-bit 
binary counters each having a clear and a clock in- 
put. N-bit binary counters can be implemented with OUTPUTS 
each package providing the capability of divide by SumleBiene Plastic Bualiin Une Pecane 
256. It has parallel outputs from each counter stage Suffix-J  : Ceramic Dual In Line Package 
so that any submultiple of the input count frequen- 
cy is available for system-timing signals. 


Count Sequence (Each Counter) Schematics of Inputs and Outputs 
EQUIVALENT OF EACH SCENT eaae EACH TYPICAL OF ALL OUTPUTS 
Q A AND B INPUT CLEAR INP 
a ee eee Vie 

0 L L L L 
2 1 L H L = ee Vee 0 
3 L L H H . M 
4 L H L L 18 k2 NOM _ 

L H L H 
e fa] tte yt ourput 
9 H L L H 

H L H L 

H L H H 

H H L L 

H H L H 

H H H - L 

H H H H 
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Absolute Maximum Ratings 


® Gupoly Voltages VGC. varcieccawenscennsessarnrseradnarteeencnieeeaapranct verona: ani gneetiotesnssuneh openatseeaeeneersiey 7V 
@ Car iNOUt VONAGE: sic cccscurarcccncsdecomssndinctnactessavimeaseineeennncninesntoikinnnmtnaiantas heyy cosmeunertnnteaiates 7V 
e Any A or B clock input Voltage ..............ccceececcceereeesteneenene ea eecseanaeeestanerensnsereereagseenennees saga 5.5V 
e Operating free-air temperature range S4LS ........ ee eect eee eee etter rete: =55°C to 125°C 

PS travancvestontscvceatanyide-nanearseenecesooumretee, O°C to 70°C 
e Storage temperature range ............. cece eee eee ee eeee ee ee nent eee e eee e eee ee een eneee ee ee ee ceta ns —65°C to 150°C 


Recommended Operating Conditions 


re 
7 ae aE 
amet C—“‘“‘“sRSOCCCSC‘ 


20 
25) 


| The arrow indicates the falling edge of the clock pulse is used for reference. 


UNIT 


n 
oO 


V 
yA 
mA 


Low-level output current 


Count frequency 


MHz 
a 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN mele 1) MAX UNIT 


Vn | Hishlevelinputvotage | SC~—sCSCi| SCC 
a 
Vit Low-level input voltage a ae V 
Ze 

Input clamp voltage Vec=Min, | =—-18mA —1.5 V 
High-level output voltage cae Ma vores 74 

OH : lou= Max Vin=Min 74 
| 64, 74 


Input current at maximum Vcc =Max CLEAR 
input voltage Vi=7V INPUT A 


No 
~ 
ad 
iN 


3 


Voc = Max CLEAR 
High-level input current 
Vi=2.7V INPUT A 100 
Vcoc=Max CLEAR 
he Low-level input current V,=0.4V 


pA 


mA 


ie 
—|O 
oO}; 


< 
re) 
re) 
ll 
= 
o 
x 
Zz 
° 
Canal 
© 
2 
— 
oO 
no 
fo) 


Note 1: All typical. values are at Vcc=5V, Ta=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: Icc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5V, and all other 
inputs grounded. 
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Switching Characteristics, Vcc =5V, Ta =25°C 


PARAMETER | FROM (INPUT) | TO (OUTPUT) | TEST CONDITION# | MIN TYP MAX 


C,=1 SpF, R, =2kQ 
See Fig. 1 


#For load circuit and voltage waveforms, see page 3-11. 
*fmax=Maximum count frequency 

tp_y=propagation delay time low-to-high-level output 

tpH. = propagation delay time high-to-low-level output 


Parameter Measurement Information 


| 
“at tn+1 at tn+2 | is, AY 
OUTPUT Qa, | aaa OH 
| 1.3V 1.3V 1.3V 1.3V 
| | | | Vo 


| 
| 
Lect aet- bisa. | |t—p- te.y-measure at tn+2 | leg — get teux"measure at Int+4 
| 
| 


aa ca | | jm a 
OUTPUT Qs | 13 | 1.3V | | 
let—po}— ton. ie te_4-measure at tn+4 qe tp. Measure at tn+8 
OUTPUT Qo | % 1.3v | | 1.3V ) 1.3V 
San ei | Vo 
— tPHL be} tepLy-measure at tn+8 po FE mar at tn+16 
“r 1.3Vv 1.3V 
OUTPUT Q, | Vor 


Note A: Input pulses are supplied by a generator having the following characteristic t.<15ns, t<6ns, PRR<1 MHz, duty cycle=50%, Zo.=50 ohms. 


Figure 1 Voltage Waveforms. 
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4-BIT UNIVERSAL SHIFT REGISTERS; 3 STATE OUTPUT 


Feature 


e Three-State, 4 Bit, Cascadable, Parallel-In, 
Parallel-Out Registers 
e Low Power Dissipation ... 75mW Typical (Enable) 
e Applications: N-Bit Serial-to-Parallel Converter 
N-Bit Parallel-to-Serial Converter 
N-Bit Storage Register 


Description 


This 4-bit register features parallel inputs, parallel 
outputs, cascadable output, and clock, serial 
load/shift, output control, and direct overriding clear 
inputs. 

Shifting is accomplished when the load/shift con- 
trol is low. Parallel loading is accomplished by ap- 
plying the four bits of data and taking the load/shift 
control input high. The data are loaded into the 
associated flip-flops and appear at the outputs after 
the high-to-low transition of the clock input. During 
parallel loading, the entry of serial data is inhibited. 

When the output control is low, the nomal logic 
levels of the four outputs are available for driving the 
loads or bus lines. The outputs are disabled in- 
dependently of the level of the clock by a high logic 


Function Table 


i X x x xX X ) 
H H 4 x X X 
H H y Xx a b 
- L M4 x X X 
H L | H x x 
H L 1 L xX X 


3-STATE OUTPUTS 


Q, Qp Qc OQ 


Pin Configuration 


OUTPUTS 
OUTPUT OUTPUT 
Qo Qp CLOCK CONTROL 


LOAD GND 
SHIFT 


CLEAR SERIAL A D 
INPUT 


PARALLEL INPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


level at the output control input. The outputs then 
present a high impedance and neither load nor drive 
the bus line; however, sequential operation of the 
registers is not affected. During the high-imedance 
mode, the output at Qp is still available for 
cascading. 


CASCADE 
OUTPUT 
Qp 


When the output control is high, the 3-state outputs are disable to the high-impedance state; however, sequential operation 


of the registers and the output at Qp are not affected. 


Absolute Maximum Ratings 


e Supply voltage, Voc ...... 0. cccecceecseecceeees 
© ANDUL VONAQE: cieiccncuistasvetsixareunimdusetncerdoumaaswueded 
¢ Operating free-air temperature range 54LS ...... 

74LS ...... 
e Storage temperature range .................ce eee eee eee 


penta poate sere anaatine buses ep eaned caspsdaeeendeace 7V 


Go nite beanrnientnsk dieen ii cosanmy eager phenenswa ani 0°C to 70°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER GD54LS395A GD74LS395A 
MIN TYP MAX MIN TYP MAX 
Vee Supply voltage 4.5 5 5 4.75 & 6.25 


UNIT 


| | 
rm} CO}; 
BRL ALO 


G 


V 


Oy, 5, Oo. Os 
lot Low-level output current 


O | MHz 


O 
Set up time, high-level or 
=u low-level data 20 
710 
=55 1 


6) 
40 
20 


ty, Hold time, high-level or low-level data | 10 
Ta Operating free-air temperature O 70 


Rs 
1 
4 
6) 
3) 


° =, = 


—_ — 
oO o) 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MN ote WONT 


v 
Vig Input clamp voltage Vec=4.75V, |=—18mA 
Vec=4.75V, Vig=2V |Qm Op; Qc, Op] 24 -3:4 
Vou High-level output voltage = ii a Aa V 
Vii=0.8V, Ilon=MAX |Q’ ss | 2.7 8A 
OpO5|loc=12mA 0.25 0.4 
Vot Low-level output voltage 9619p lon eee oe? 2). 


0.5 
Off-state output current high-level |Vocg=Max, Vjy=2V 
lozH | voltage applied Vo=2.7V Qa, Qg, Qe; Qp 20] yA 
V 


Off-state output current low-level | Vogg=Max, Viy=2V 
loz voltage applied Vo=0.4 Qa, Qg, Qc, Qp —20] pA 
eerie vere | | 


Input current at maximum _ _ 
input voltage Vec=Max, V;=7V 


ie High-level input current Voc =Max, V,=2.7V 
Ne Low-level input current Voc=Max, V,=0.4V 


. Qa, Qs, Qe, Qp —30 —130 

los Short-circuit output current Voc=Max (Note 2) mA 

| Sane vor Condition A 22 34 rn 
= m 

cc oe eee coMax (Note 3) Te ondition B 21.31 


Note 1: All typical values are at Voc=5V, T,=25°C. 

Note 2: Not more than one output should be shorted at a time,and duration of the short-circuit should not exceed one second. 

Note 3: Icc is measured with the outputs open, the serial input and mode control at 4.5V, and the data inputs grounded under the conditions: 
A. Output control at 4.5V and a momentary 3V, then ground, applied to clock input. 
B. Output control and clock input grounded. 
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Switching Characteristics, Vcc =5V, Ta=25°C 


SYMBOL PARAMETER TEST CONDITION MIN TYP | MIN TYP MAX — UNIT 


t Propagation delay time, 
on high-to-low-level outptu from clear 
t Propagation delay time, 
en low-to-high-level output 
| Propagation delay time, 
coe high-to-low-level output 
tee. Output enable time to high level 
Output enable time to low level 


| tea Output disable time from high level eae 
L=op 
bts | Oupput disable time from low level 


#Eor load circuit and voltage waveforms, see page 3-11. 


Q,, Qg, Qc, Qp outptus ; 
R, =6672, C,=45pF 
Qp output ; 

R. =2kQ, C,=15pF 


Function Block Diagram 


DATA INPUTS 
A a a e 
(3) 
LOADISHIFT = > o-7c 
SERIAL a I )( 5 
- oO YF eR ER r 
crock UW. 
S ats ol: a>ts ob Q s aep 
os —opo% op, ci 
ht Pf 8 ie. 


R Oho 
CLR 
(1) 


re Ha a he 


CLEAR 

ouTPuT (9). > aR 

CONTROL (15) (14) (13) (12)} (11) 
Qa Qs Qc Qp 
3-STATE OUTPUTS peeeKeE 
OUTPUT 
Sechmatics of Inputs and Outputs 
EQUIVALENT OF SERIAL EQUIVALENT OF TYPICAL OF Qa, Qs, Qc, Qp TYPICAL OF Qp, OUTPUTS 
AND DATA INPUTS OTHER INPUTS OUTPUTS 
on Vv 
4002 NOM - 
— cc 
1202 NOM 
OUTPUT 


OUTPUT 


Voc ala 
Rea Voc -— 
ei __ 20k2 NOM 


Serial: Req=30k2 NOM 
A.B.C.D: Reg=20k2 NOM 
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OCTAL BUFFERILINE DRIVER 


WITH 3-STATE OUTPUT (NONINVERTED) 


Features 


e 3-State Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

e P-N-P Inputs Reduce D-C Loading 

e Hysteresis at Inputs Improves Noise Margins 

e Data Flow-thru Pinout (All Inputs on 
Opposite Side from Outputs) 

e High FanOut (lp, =24mA) 

e Typical Power Dissipation (120mW) 


Description 


The GD54/74LS541 is a semiconductor integrated 
circuit containing 1 buffer block with 3-state non- 
inverted outputs and is provided with output control 
inputs which are common to 8 circuits and which 
are independent. 

When OC, or OC, is low, low appears in output 
Y if input A is low, and high appears in Y if A is high. 

All outputs are set to the high-impedance state 
when OC, and OC, are in any other state. 

The input and output pins are arranged for 
facilitated board layout (data flow-thru pin out). 


Function Block Diagram 


Oc, OC, 


Panama watng yearns? 
OUTPUT CONTROL INPUTS 


Pin Configuration 


OUTPUT 
CONTROL 
INPUT __ OUTPUT 
CONTROL 
INPUT 


INPUTS 


OUTPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Note 1 Z: High-impedance 
X : Irrelevant 


OUTPUTS 


INPUTS 
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Absolute Maximum Ratings 


®: SuOply VONAGE: Vice. ccarsasaspncicaccansecsnsexsie-escedenonvcoad versio ocaioennn ine oen neta p ohana eendatnaeeconeueps 7V 
* ‘Insult VONAGE ANY Ce gecicseci2tsecsots ccctsursannprenenrendsinninthiereernieu eee ace ed ee can antes esuaeee: 7V 
POM Bs asa tetencetesaeccevacenauserewus cae -nOreeeeusenersaaendaivensqere inate taupe daesernaatnteee 5.5V 

e Operating free-air temperature range S4LS ......... cece ee eeeeet ieee =55°C to 125°C 
oe ae sctegaat ee epee tod eeraecs aiden rpusestdev aces OPC 10: 70°C 

* Storage T6MPSrature (ANGE cccassavccessasreceemiows sary cnasneaceens codieownere miteenspbew he shen —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 
= sania 74 | 475 6 25 
74 4.75 ) 5.25 


= mA 
Sw nee caer 
4 


| : mA 
hdl iailla 


[sa id 25 |g 


Switching Characteristics, Voc =5V, T, = 25°C 


SYMBOL PARAETER TEST CONDITION # ical UNIT 
MIN TYP MAX 
' Propagation delay time, 
ao low-to-high-level output 
Propagation delay time, _ _ 
PHL high-to-low-level output SE=eebee TES eene 


a 

| tpzy | Output enable time to high level 20 32 | ns | 
t | 18 a8 

Output disable time from low level C_=5pF, R, =667Q, 18 29 ) ons 

Output disable time from high level Fons | 


# For load circuit and voltage waveforms, see page 3-11 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER UNIT 


High-level input voltage V 


Voc=Min, Viq=Min 
Vit=Max, loy=—3mA 
. Vec=Min, Viq=Min 
VL =0.5V, lon = Max 


Voc =Max, Vo=2.7 
Vin=Min, V, =Max, 


Off-state output current Voc =Max, Vo=0.4V 90 ‘i 
OZL low-level voltage applied Viq=Min, V\=Max . 
| t at i 
input current at maximun Voc=Max, V=7V 0.1 oh 
input voltage 


Y tia High-level input current Voc =Max, V,=2.7V 
Low-level input current Voc =Max, V,=0.4V 


. : Voc =Max _ = 
tos Short-circuit output current (Note 2) 40 225 


Outputs high 


All outputs disabled 


Voc = 5 . 25V 
Outputs open 


Current 


Note 1: All typical values are at Vec=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 


Features 


Pin Configuration 
8-Bit Counter with Register 


Parallel Register Outputs 

Counter has Direct Clear 

3-State Outputs 

Guaranteed Counter Frequency .... 
DC to 20 MHz 


Description 


These devices contain an 8-bit binary counter that 
feeds an 8-bit storage register. The storage register 
has parallel outputs. Separate clocks are provided 
for both the binary counter and storage register. The 
binary counter features a direct clear input CCLR 
and a count enable input CCKEN. For cascading a 
ripple carry output RCO is provided. Expansion is 
easily accomplished by tying RCO of the first stage 
to CCKEN of the second stage, etc. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Both the counter and register clocks are positive- 
edge triggered. If the user wishes to connect both 
clocks together, the counter state will always be one 
count ahead of the register. Internal circuitry 
prevents clocking from the clock enable. 


Schematics of Inputs and Outputs 


EQUIVALENT OF RCO OUTPUT TYPICAL OF Q 
EACH INPUT OUTPUTS 


OUTPUT 


OUTPUT 
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Absolute Maximum Ratings 


WY TSU ONY MOMS We aca inate eetrecre sec ecepdaataupaciean, 4 cpieatoenn ses see nto youuu ai seb sacentinevaue veda ialceunioiasues 7V 
OU OWA gcse eerste tetera chong bac ae ws ese be pe penne de naw acto pause apne ceu ensued ceanerecwers 7V 
e Off-state output Voltage... cc ccccc cece cccececeecececececeucuscceacnecscesueusueescceuesusevesestusuees 5.5V 
e Operating free-air temperature range 54LS ooo. icc ccc cccececcueucssueeseaens =55°C to 125°C 

wages ed Pec sds visti nina cpa eeeaio eeeen O°C. 16. 70°C 
e Storage temperature range .............. cece ec ec cece ccecencuseeaeeecesucnseeteeeneeaeueas =65°C to 150°C 


Function Block Diagram 


— (14) 
G o> 


rack | 0 


12) 
GCKEN | “> 
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Recommended Operating Conditions 


PARAMAETER 


Supply voltage, 


| 
| ROO” 
lon | Hiohevel meas Qa [mA 
Roo.!!!~C~dYt~<“‘S™SCSCS*;*;*CB*YL:SCOCOC(SNC’C#CSNS 
: mA 
ln |tow ideal [cs nF - 


a Counter clock frequency, 0 20| 0 20 
twicck) _|Width of counter clock pulse, 
Width of counter clear pulse, 
jo Gear nactve state Setup ine, [COLA to COKt [20 ——~+d| 20 
7 OK" fo ACK 
Operating free-air temperature, 


NOTE 1: This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in which case the register 
state will be one clock pulse behind the counter. 


° 
QO 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN nee MAX | UNIT 
1. 
4 


High-level input voltage ce 


IH : i 
see ee 
74 | 


Input clamp voltage Vooc=Min, =—18mA 


High Level Output 
Vou __ | Voltage lou=—2.6mA 2.4 3.1 V 
lon=—1mA [54,74] 2.4 3.2 
Vo. __| Voltage lo. =24mA 0.35 0.5 


lop =8mA 54,74 0.25 0.4] y 
lp=16mA | 74 | 0.35 0.5 


Miegi | Off-state output current Voc=Max, Vo=2.7V. 
high-level voltage applied Viy=Min, V), =Max 
Off-stage output current Voc=Max, Vo=0.4V 
O2ZL low-level voltage applied Viy=Min, V\ =Max 
Input current at maximum _ _ 
High-level input current Ver =Max, V)=2.7V 


py p20} A 
He Low-level input current Voc=Max, V,;=0.4V re: :) mA 
Others p= 02.2 | 
pfs Short-circuit | oO 3 Voc=Max, Vo =0V = 30 —130] ma 
output current (Note) =20 100 


Voc= Max Outputs high 33 55 
loc Supply current (Note 3) 4d 


Output at high impedance 46 


Note 1: All typical values are at Vec=5V, Tx=25°C. 
Note 2: Note more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
Note 3: All possible inputs grounded. All inputs open. 
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Switching Characteristics, Voc =5V, Ta = 25°C 


FROM TO LS590 
PARAMETER TEST CONDITIONS # UNIT 
(INPUT) (OUTPUT) MIN TYP MAX 
ROD 2098 
Ce [eee 


20 30 
30 45 
12 18 
22 33 
25 38 
30 45 
20 30 
25 38 


R. = 1k, C,=30pF 


R, =6672, C.= 45pF 


R, =6672, C, =5pF 


ns 
Ns 
re 


# For load circuits and voltage wareforms, see page 3-11. - 
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MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS 


Feature 


Pin Configuration 


e Expands 4 Address Lines to 12 Address Lines 
e Designed for Paged Memory Mapping 


Descriptions 


These memory-mapper integrated circuits contain 
a 4-line to 16-line decoder, a 16-word by 12-bit 
RAM, 16 channels of 2-line to 1-line multiplexers, 
and other miscellaneous circuitry on a monolithic 
chip. 


DATA BUS 1/0 DATA BUS 1/0 


The memory mappers are designed to expand a 
microprocessor’s memory address capability by 7 , 
eight bits. Four bits of the memory address bus (See | map OUTPUTS = MAP OUTPUTS 
the figure below) can be used to select one of 16 
map registers that contain 12 bits each. These 12 
bits are presented to the system memory address 
bus through the map output buffers along with the 
unused memory address bits from CPU. However, Suffix-Blank: Plastic Dual In Line Package 
addressable memory space without reloading the Suffix-J  : Ceramic Dual In Line Package 
map registers is the same as would be available with 

the memory mapper left out. The addressble 

memory space is increased only by periodically reloading the map registers from the data bus. 


This configuration lends itself to memory utilization of 16 pages of 2(n-4) registers each without reloading 
(n= number of address bits available from CPU). 


These devices have four modes of operation (read, write, map, and pass). Data may be read from or load- 
ed into the map register selected by the register select inputs (RSO thru RS3) under control of R/W whenever 


chip select (CS) is low. The data |/O takes place on the data bus DO thru D7. The map operation will 
output the contents of the map register selected by the map address inputs (MAO thru MA3) when ers 
is high and MM (map mode control) is low. The LS612 output stages are transparent in this mode. 


When CS and MM are both high (pass mode), the address bits on MAO thru MA3 appear at MO8-MO1 1, 
respectively, (assuming appropriate latch control) with low levels in the other bit positions of the map outputs. 


[coca MAPPER 


MAO-MA3 MOO-M 
en | ar: 


SYSTEM 
ME MORY 


rp. J, 44—1_ AND [Ad BUS 
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MM C (NC) ME 
8 | 
8 L's FOR MOO—MO7 ONLY | 
4 LS610 | 
& ‘LS611 
HAVE 
LATCH | 
(ers | 
| 
x | es 
MAG-MA3 fa 12 a [ . 1 
RSO-RS3 Lee TS EP pee C1 4 
—— 1 8 8 
STROBE C1 |WRITE| 1D MOO-MO7 
Ea 2 ! | 
R/W - i iH 
i 1D MO8-MO11 
DO-D11 A. 1D A y) L 7 
4 a= GE 
LS612 
FEED 
EN STRAIGHT 
Vv THROUGH 


‘LS612 have 3-state (V) map outputs. 


PIN FUNCTION TABLE 
| PIN, | PINNAME FUNCTIONAL DESCRIPTION 


DO thru D11 I/O connections to data and control bus used for reading from and writing to the map register selected by 
29-34 


RSO-RS3 when CS is low. Mode controlled by R/W. 


36,38,1,3 RSO thru RS3 Register select inptus for |/0 operations. 


RW Read or write control used in 1/0 operations to select the condition of the data bus. When high, the data 
bus outputs are active for reading the map register. When low, the data bus is used to write into the 
register. 

[#6 STROBE Strobe input used to enter data into the selected map register during 1/0 operations. 

2 {|e Chip select input. A low input level selects the memory mapper (assuming more than one used) for an 1/0 
operation. 


BOAT eve MAO thru MA3 Map address inpyts to select one of 16 map registers when in map mode (MM low and CS high) 


14-19 MOO thru MO11 Map outputs. Present the map register contents to the system memory address bus in the map mode. In 
22-27 the pass mode, these outputs provide the map address data on 
MO8-MO11 and low levels on MOO-MO7. 

13 Map mode input. When low, 12 bits of data are transferred from the selected map register to the map out- 
puts. When high (pass mode), the 4 bits present on the map address inputs MAO-MA3 are passed to the 
map outputs MO8-MO11, respectively. while MOO-MO7 are set low, 

Map enable for the map outputs. A low level allows the outputs to be active while a high input level puts 
the outputs at high impedance. 


40.20 Vcc,GND 5-V power | 5-V power supply and network ground fsubstrate) pins, and network ground ¢substrate) pins. 


Note 1: Voltage values are with respect to network ground terminal. 


Absolute Maximum Ratings 


* Supply voltage; VcciSGG NOIGG 1) icine csoccccisenenecnresnenisvadeuraedeunennnessere pecerdaneeeeasibieest ener 7V 
e Input voltage: Data Bus 1/0 ................... eee wanna deeds adtew aes eete at eccsiaaaenversbeagsasewus cass o.5V 
PC OS oot cena berets vs eae ene vies ea ogee cdadeeueueain ses dtrmannedactd duane: 7V 

e Operating free-air temperature range: GD54LS.......... ccc cece cence ee eeeaes —55°C to 125°C 
Fades: dss eh cd are senumiesdaareeratenesacs 0°C to 70°C 

e Storage temperature range ........... 0c cece cece cence cence eee eee eens eeeees esta es —65°C to 150°C 
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Recommend Operating Conditions 


54LS612 74LS162 
iaiisaa MIN NOM MAX | MIN NOM MAX | UNIT 


Supply voltage, 45 5 55 })4.75 5 65.25 V 


Veco 
| 
lou High-level output current, m 


| 
lot Low-level output current, 
Width of strobe input pulse, 


—; 1] i 
mpo]oaf]o 
NO 


A 
mA 


~“J 
oO 


ine) 
o!}o;a;o 
pp 


ns 


N 
N NM] MTN 
oO oO;o;}o;o 
” 7) 


Nh 
NO 


~N“N 
oO 


CS hold time (Strobe high to CS high) 
R/W hold time (Strobe high to R/W high) 
RS hold time (Strobe high to RS invalid), 


Data hold time (Strobe high to DO-D11 invalid), 
Operating free-air temperature, | 


NO 


N | PM 
N 
(@) 


N 
oO 


NO 

De) 
| 
co} 
Q;oa” 


| 
oO 
oO 
—d 
NO 
on 
a 
| 
Oo 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL 


PARAMETER 


Low-level input Voltage 


IL 
Vix __| Input clamp voltage 
High Level Output a 


V ee 
— Voltage . 
Low Level Output 0,35 0.5 
Vor 


Voltage 
Off-state output current Vcc=Max, Vo=2.7V. 20 
a high-level voltage applied Vin=Min, V).=Max 
| Off-stage output current [MO _| Voc=Max, Vo=0.4V jl 
os low-level voltage applied ‘oO. 4 Vin=Min, Vi. =Max 
aa Vi=5.5V 
Vec=Max, uA 
High-level input current Vec=Max, Vi=2.7V 
| Low-level input current Vec=Max, V;=0.4V 
= -—40 =220 
los Short-circuit output current MOI boa p=400 = 225° mA 
[| tote 2 =30=190 
Vcc = Max Outputs low 112 180 mA 
Output at high impedance 180 230 
Note 1: All typical values are at Vec=5V, Ta=25°C. 


Note 2: Note more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


(6) 
rs 
~“ 
ph 
oO 
nN 
on 
© 
» 


a | 
rn 
Oo 
(6%) 
oi 
Oo 
Oo 


Input current at maximum 
input voltage 


Supply current 
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'LS612 
TEST CONDITIONS MIN TYP MAX UNIT 


2088 | ms 
30. 50 ns 
ns 


Switching Characteristics, Vec =5V, TA=25°C 


FROM TO 
YMBOL PA 
pAMeneD (INPUT) | (OUTPUT) 


csi 
Rit 
RS 
; 
Disable time CSt 
Access (enable) time 
Access time 
' 
M 
Disable time ME? 


Note 2: Access times are tested as te.y and tex. or tezy or tez, . Disable times are tested as faue Brie taps, 


R, =2kQ 


See Figure 1, 


See Note 2 


= 
= 
<_< 


= 
pce os | me 
730 | as 
Pe os | me 
2 | 


7 


EV 
CSt 
\ 


oO 


R,_ =6672 


oO 


See Note 2 


MM 
MA 
MM 

A 


Explanation of Letter Symbols 


This data sheet uses a new type of letter symbol to describe time intervals. The format is: 
taB-cp 
where: subscripts A and C indicate the names of the signals for which changes of state or level or establishment of 
State or level constitute signal events assumed to occur first and last, respectively, that is, at the beginning 
and end of the time interval. 


Subscripts B and D indicate the direction of the transitions and/or the final states or levels of the sinals represented 
by A and C, respectively. One or two of the following is used: 


H= high or transition to high 

L= low or transition to low 

V= a valid steady-state level 

X= unknown, changing, or ‘don’t care”’ level 
Z= high-impedance (off) state. 


The hyphen between the B and C subscripts is omitted when no confusion is likely to occur. For these letter symbols 
on this data sheet, the signal names are further abbreviated as follows: 


SIGNAL BorD 
NAME SUBSCRIPT 
C C 
CS cs 
DO-11 D 
MAO-MA3 A 
MOO-MO1 1 Q 
ME E 
MM M 
R/W Ww 
RSO-RS3 R 
STROBE S 
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OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUT (INVERTED) 


Features 


Pin Configuration 


e Inverting 3-STATE buffer outputs 
e Bi-directional Bus Transceivers in High-Density eukeee 
20-Pin Packages G Bi B2 B3 B4 BS B6 
e Hysteresis at Bus Inputs Improves Noise Margins 
e High Fan Out LS640: Io, =24mA 
LS640-1: Io, =48mA 


OUTPUT/INPUT 


Description 


These octal bus transceivers are designed for asyn- 
chronous two-way communication between data 


buses. The devices transmit data, from the A bus DR Al A2 AS A4 AS AB A? AB GND 
to the B bus or from the B bus to the A bus depen- NEUTOUIEUT 

ding upon the level at the direction control (DIR) in- 

put. The enable input (G) can be used to disable the Suffix-Blank: Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 


device so that the buses are effectively isolated. 


Function Table 


CONTROL 
| GR | __—its640, Ls640-1 


Schematics of Inputs and Outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS 
Vcc =p a= a= a= a= 
oe oe VGC 
502 NOM 10k2 NOM 
INPUT 
OUTPUT 
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Recommended Operating Conditions 


SYMBOL PARAMETER LS640 LS640-1 UNIT 
MIN TYP MAX |MIN TYP MAX 


54 {45 65 55] | 

74 4.75 5 5.251475 5 5251 ~ 
ee ee 

mA 
ee 7 ee 
ee ee 


m+ [ oto 7 


LS640 


ef 
a 
wm | 
Input clamp voltage Voc=Min, |=—18mA 
High-level output voltage | Yoc=Min. Vi, =Max i a V 
| 54,74 0.25 0.4 
Tra 


Off-state output current | Vog=Max, Vo=0.4V 
low-level voltage applied | G at 2V 


| ly | High-level input curent | Vog=Max, Vj=2.7V ae) 


Low-level input current Voc =Max, V,=0.4V 


Total 


Voc =Max 


48 70 
Supply | Outputs Open 62 90 mA 
Current Outputs at Z | 64 95 


Note 1: All typical values are at Voc=5V, T,a=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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LS640-1 | | 
Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Y¥P 
SYMBOL PARAMETER TEST CONDITIONS MIN ee 1) MAX | UNIT 


[Van [Moheveriputwotge | 
Ty | towievelimputvotiage | dC 
High-level output voltage Vin=Min 


| 
—_ 


Vu=Max | low=Mex | 2 
lop =12mA 0.25 0.4 


lo. =24mA 0.35 0.5 


Low-level output voltage 


Off-state output current Voc=Max, Vo=2.7V 
02H high-level voltage applied —| Gat 2v 
, Off-state output current Voc =Max, Vo=0.4V 
OZL low-level voltage applied G at 2V 
Input current at maximum Voc=Max, V,;=7V or 
input voltge | V,=5.5V 


High-level input current Voc =Max, V,;=2.7V 
Low-level input current Voc=Max, V,;=0.4V 
P dee Short-circuit output current Voc =Max (Note 2) 

Total Outputs high 
Current Outputs at Z 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, Voc =5V, Ta =25°C 
EST CONDITIONS| LS640, ‘LS640—1 | ny 
MIN TYP MAX 


SYMBOL PARAMETER FROM | TO 
. (INPUT) | (OUTPUT) 
fais Propagation delay time, Fo oa | BO 6 10 
low-to-high-level output |B | A | 
co Propagation delay time, A | BO 
high-to-low-level output | B | A | 
tpz, | |Output enable time to low level GIR; A | 


a 
= femme (SL 
Sor] 8 


Output disable time from low level Gor] A | 
GR} Bo 
Output disable time from high level Gor} A 
Gor] 8 | 


—40 


BS 
OO 
ba | 
oO 


1, | 
N aS 
nm | O oO ro) Ne) 
o| & uk Oo Oo 


Voc =Max 


Outputs, open 


C.=45pF, 


R, =6672, 
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TYPICAL CHARACTERISTICS 


54LS’ 
INVERTING OUTPUT VOLTAGE 
VS 


INPUT VOLTAGE 


Ta=125°C 
Ta=25°C 


= 

2 

S 

3 

) 

S$ 

V-Input Voltage-V 
FIGURE 1 
74LS’ 
INVERTING OUTPUT VOLTAGE 
VS 
INPUT VOLTAGE 

= 

® 

9 

$ 

6 

S$ 


V|-Input Voltage-V 
FIGURE 2 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 


Features 


Independent Registers for A and B Buses 
Multiplexed Real-Time and Stored Data 
True Data Paths 

3-State Outputs 


Description 


These devices consist of bus transceiver circuits 
with 3-state circuitry arranged for multiplexed 
transmission of data directly from the input bus or 
from the internal registers. Data on the A or B bus 
will be clocked into the registers as the appropriate 
clock pin goes to a high logic level. Control G and 
direction pins are provided to control the transceiver 
function. In the transceiver mode, data present at 
the high-impedance port may be stored in either the 
A or the B register or in both. The select controls 
can multiplex stored and real-time (transparent 
mode) data. The direction control determines which 
bus will receive data when the enable control G is 
active (low). In the isolation mode (control G high), 
A data may be stored in the B register and/or B data 
may be stored in the A register. 


Function Table 


INPUTS 


H| X |HorLHorL]| X X 
Xx Xx 


H}| X t t 
Leek X X xX 
Output 
LiL X X X 
L| H X X L 
Li H |HorL X H 


H=high level L=low level X=Irreievant t =low-to-high-level transition 


i | 


x xX 


Jor CAB CBA | SAB SBA|A1 THRU A8|B1 THRU B8 'LS646 


Isolation 
Input 
Store A and B Data 


Pin Configuration 


CLOCK ABL1 
SELECT AB 231 CLOCK BA 
DIRECTION SELECT BA 
ENABLE G 
Bt 
B2 
B3 
B4 
B5 
B6 
B7 
B8 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


When an output function is disabled, the input func- 
tion is still enabled, and may be used to store and 
transmit data. Only one of the two buses, A or B may 
be driven at a time. 


Real Time B Data to A Bus 
Stored B Data to A Bus 


Real Time A Data to B Bus 
Stored A Data to B Bus 


e The date output function may be enabled or disabled by various signals at the G and DIR Inputs. Data input function 
are always enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 
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Function Block Diagram 


we 121) 


(3) 
(23) 
CBA ~33} 
(1) 


SAB 2) 


(20) 


Al B1 


TO 7 OTHER CHANNELS 


Absolute Maximum Ratings at 25°C Free-air Temperature (Uniess Otherwise Noted) 


*® Siipply vollade.. Veesee NOW 1) ivicccdeeocdcstecescpraciared tens orgenseeucranaunsamigecayeernrse ice ni nmades dee Vv 
© input Vollasce(COnvol INPUTS) scoss ccc cirvamcdunavesuecewennevanstetuntratnednecmtelaemiceneaynectstasamtanerebenesinyiebts 7V 
* Off-state Output Voltage (A and B POMS): tiicvsnarssatevenceadaicetwesneyotnaeanepbacsaaenvrnssnninrsshancetedoness 5.5V 
¢ Operating free-air temperature range S4LS 0.2.0... eect eee etter eeeeeees —55°C to 125°C 

TANS enireeateawonsecnia oy inten teieeei eco een tases tas 0°C to 70°C 
e Storage temperature range ..............cccccescseceeceeeeceeaseencaeeneseeoeserarenssensesseneens —65°C to 150°C 


Recommended Operating Conditions 


= 
Tn [eastside tomatoe || 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


|_Mic _| Input clamp voltage Voo=Min, }=-18 mA P85] 


Vin 
Vit 
Vik 
V+,—V;- | Hysteresis Vec=Min La V 
rt rT hy | ceo mm 
0.2 0.4 
Von _ | High-level output voltage Voe= Min, Viq= Min 94,74) 24 3.4 V 
Vip=Max 54,74 
Vo. | Low-level output voltage 
lop = 24mA 0.35 0.5 
Off-state output current _ = _ 
high-level voltage applied meg eens M Ol ins 
Off-state output current - _ _ 
low-level voltage applied ce Me ‘oo ae pa | 
Input current at maximum| Aor B | ie ela, WEEE Vi=5.5V A 
input voltage All others | "cc" T ” 


hee 2 High-level input current Vec=Max, V,=2.7V P80] pA 
Low-level input current Voc = Max, V,=0.4V 


pA 
m 


ee Voc = Max 
Short-circuit output current (Note 2) 40 205 


91 145 
103 165; mA 


103 165] 
Note 1: All typical values are at Voc =5V. Ta=25°C 


Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
Switching Characteristics, Vcc =5V, TA=25°C 
PARAMETER (INPUT) (ouTPUT) | TEST CONDITIONS | jy “tyP> max | UNIT 
| 15. 25 
Clock B 


Output high 


Outputs low 


Supply 
Current 


Voc =5.25V 
Outputs open 


high 
Select, with 
bus input 
teu lowt 
: Bus 
t Direction 


Direction 


t+ These parameters are messured with the internal output state of the storage register opposite to that of the bus input. 
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TRI-STATE 4-by-4 REGISTER FILES 


Features 


e For use as: 
Scratch pad memory 
Buffer storage between processors 
Bit storage in fast multiplication designs 
¢ Separate read/write addressing permits simultaneous reading 
and writing 
¢ Organized as 4 words of 4 bits 
e Expandable to 512 words of n-bits 


Description 


These register files are organized as 4 words of 4 bits each, and 
separate on-chip decoding is provided for addressing the four word 
locations to either write-in or retrieve data. This permits writing in- 
to one location, and reading from another word location, 
simultaneously. 


Four data inputs are available to supply the word to be stored. Loca- 
tion of the word is determined by the write select inputs A and B, 
in conjunction with a write-enable signal. Data applied at the in- 
puts should be in its true form. That is, if a high level signal is desired 
from the output, a high level is applied at the data input for that 
particular bit location. The latch inputs are arranged so that new 
data will be accepted only if both internal address gate inputs are 
high. When this condition exists, data at the D input is transferred 
to the latch output. When, the write-enable input, Gy, is high, the 
data will be accepted only if both internal address gate inputs are 
the information stored in the internal latches. When the read-enable 
input, Gp, is high, the data outputs are inhibited and go into the 
high impedance state. 


The individual address lines permit direct acquisition of data stored 
in any four of the latches. Four individual decoding gates are used 
to complete the address for reading a word. When the read ad- 
dress is made in conjunction with the read-enable signal, the word 
appears at the four outputs. 


This arrangement—data entry addressing separate from data read 
addressing and individual sense line—eliminates recovery times, 
permits simultaneous reading and writing, and is limited in speed 
only by the write time (27 ns typical) and the read time (24 ns 
typical). The register file has a non-volatile readout in that data is 
-not lost when addressed. 


All inputs (except read enable and write enable) are buffered to 
lower the drive requirements to one normal Series 54LS/74LS load, 
and input clamping diodes minimize switching transients to simplify 
system design. High speed, double ended ANO-OR-INVERT gates 
are employed for the read-address function and have high sink cur- 
rent. TRI-STATE outputs Up to 128 of these outputs may be wire- 
AND connected for increasing the capacity up to 5 12 words. Any 
number of these registers may be paralleled to provide n-bit word 
length. 


Pin Configuration 


WRITE SELECT ENABLE OUTPUTS 
“ WRITE READ Q1 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


Write Table (See Notes A,B, and C) 


Write Inputs 


Wa Wa Gy 


Note A: H = High Level. L = Low Level. X = Dont Care. 
Z = High Impedance (off) 


Note B: (Q = D) = The four selected internal flip-flop outputs will assume 
the states applied to the four external data inputs 

Note C: Qo = The level of Q before the indicated input conditions were 
established 

Note D: WOB1 = The first bit of word O, etc. 


a ARSE I RS 7 I ES ET SEL ED EET ERIE ODER EEE EL PIO ELD LEE ELLE LETTE LEA 
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Absolute Maximum Ratings 


© SUOOly VONAGE. VOC ivsecsercencccrcierdsndayeennn ci uncalng tuae nate he send SA qiasae teenies saubrsenadtanacepeorteniaetts 7V 
© WDE VORAGES ccsesscstd<winsuriosnnensariedsantameubedy seatiasneddeenreninenenetnatiaatpapinennadsneniaamngeatenaiuantere: ey 
e Off state OUtPUt VOItAGE .......... cee cence nee ence nee n een E EEA Dene E EEG EEE eet een eee eee e ene EE ne eter aes 5.0 
e Operating free-air temperature range SA4LS ........... eee ee ee eeteteneeees —55°C to 125°C 

| TS unc usdesaleenncitestie neers et ceerncegudeararanaeneses O°C to 70°C 
e Storage temperature range ...... ca sietsieaialie awcosiontidetastid gata ace necadecie vipoan su aaes aveeee —65°C to 150°C 


Logic Diagram 


DATA OUTPUTS 
INPUTS 
Re DQ 
Dre 
(3 
D4 
hs bias 
LI E 
i” A 
=i (12) (13) | (14) (4) |(11) 7 (5) 
ae Re Ga Ra 
Reecaa na nooeericty gearemnr” 
WRITE INPUT READ INPUT 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX 


4.5 5 5.5 
Voc 
4.75 o o.20 


lon 


UNIT 


Supply voltage 


~“N 
£& 


V 
54 =] oo 


High-level output current 


| 
~ 
op) 


nin 
-& | 
£& 


On 
+ 


| 
> 


Low-level output current 
74 


tw Write Enable or Read Enable Pulse Width 
Setup Time 
Y | thote 
; Hold Time [Daa 
+ | vote 
Latch Time for New Data(Note 2) 


Note 1: Times are with respeot to the Write-Enable input. Write-Select time will protect the data written into the previous address. If protection of data in 
the previous address. tserup(WaWa) can be ignored, As any address selection sustained for the final 30 ns of the Write-Enable pulse and during t.(WaWe) 
will result in data being written into that location. Depending on the duration of the input conditions, one or a number of previous addresses may have been 
written into. 


Note 2: Latch time is the time allowed for the internal output of the latch to assume the state of new data. This is important only when attempling to read 


from a location immediately after that location has received new data. 
UNIT 


ns 


= 
v7) 


pa) to”. 
O;}on 


—_ | —- 
Ain] on 


ie) 
oO 


125 


64) 
£ 
! 
on 
on 


Operating free-air temperature °C 


Switching Characteristics, Veg =5V, TA=25°C 


FROM TO 
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS 
| 'PLH Read select Any Q Spe tepr Rieke 


See Figures 1 and 2 
Write enable Any Q 7 


CL=15pF, R, =2kQ 35 
Read enable See Figures 1 and 4 

C.=5pF, R=2ko 

See Figures 1 and 4 


MIN TYP MAX 


23 40 


N 
o>) 
£ 
oO 


N 
oO 
ft 
16) 


—_ 
oO 


N 
N 
i 
Oo 


Ww 
\@) 
oO 
oO 
pale 
” 


— 
oO) 


35 
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GD54/74LS670 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER 


sa 
ae 


Vec= Min, Vip = Max 


lon= Max, Viq= Min 


Input current at maximum 


input voltage 


QI} OI) O 
ale |x 
© 
= 
oO 
= 
BO 


Low-level input current 


Off-state output current Voc =Max, Vo=2.7V 20 A 

al high-level voltage applied Viq=Min : 
Off-state output current Voc =Max, Vo=0.4V 

loz : : =2U yA 
low-level voltage applied Vinq=Min 

log Short-circuit output current megan —30 —130] mA 
(Note 2) 


Supply current Vec =Max(Note 3) 


Note 1: All typical values are at Voc =5V. Ta=25°C 

Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

Note 3: Maximum Icc is guaranteed for the following worst case conditions: 4.5V is applied to all data inputs and both enable inputs, all address inputs 
are grounded and all outputs are open. 


Qi] 4] O 
D = y 
Q 
= 
| 
© 
| 
Em 
> 
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PARAMETER MEASUREMENT INFORMATION 


TESI V 
POINT 


FROM OUTPUT 


UNDER TEST (See Note B) 


C, 
(See Note A) 


NOTES: A. Cy includes probe and jig capacitance. 
B. All diodes are 1N916 or 1N3064. os 


LOAD CIRCUIT 
FIGURE 1 


WRITE-SELECT 
INPUT W, or Wp 
(See Note A) 


DATA INPUT 
D1, D2, D3 or D4 
(See Note A) 


WRITE -ENABLE 
INPUT G 


READ-SELECT 
INPUT Ra or Rg 
(See Note B) 


OUTPUT 
Q1, Q2, Q3, or Q4 


VOLTAGE WAVEFORMS (S1 AND S2 ARE CLOSED) | 


NOTES: A. High-level input pulses at the select and data inputs are illustrated however, times associated with low level pulses are measured from the same 


reference points. 
B. When measuring delay times from a read select input, the read enable input is low. 
C. Input waveforms are supplied by generators having the following characteristics: PRR <2 MHz. Zout ~ 502 duty cycle < 50%, t, < 15 ns, t < 6 ns. 


FIGURE 2 


SSS a aS a EO I DP I ST SIE 
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DATA INPUT 
Dt, D2, D3, or D4 


WRITE-ENABLE’ 
INPUT Gw 


OUTPUT 
Q1, Q2, Q3, or Q4 


DATA INPUT 
D1, D2, D3, or D4 


WRITE-ENABLE 
INPUT, Gw 


OUTPUT 
Q1, Q2, Q3, or Q4 


GD54/74LS670 


PARAMETER MEASUREMENT INFORMATION 


OV 


3V 


OV 


VOH 


VOL 


VOLTAGE WAVEFORM 2 (S1 AND S2 ARE CLOSED) 


NOTES: A. Each select address is tested. Prior to the start of each of the above tests both write and read address inputs are stabilized with Wa = Ra 


and’ Wes = Rg During the test Gr is low. 


B. Input waveforms are supplied by generators having the following characteristics PRR < 1 MHz, Zout ~ 502 duty cycle <50%, t, < 1 5ns,t<6ns. 


NOTES: A. 
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FIGURE 3 
READ . 3V 
ENABLE Eey ey 
' #- --------- Ov 
je— tez. —» be tPLz 


{ S1 and 


WAVEFORM 1 ; S1 closed t gs a acid 1 S2 closed 
(See Note A) } S2 open , 4 ve OSV a, 
1 


= eal VOL 


jo— tPzH —y kit 
] —— SS ee 
Eerie = S1 open y 1 3V ~F 0.5V ae 
(See Note A) S2 closed = 1.5V 
Ss OV S1 and 
S2 closed 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


Waveforms 1 is for an output with internal conditions such that the output is low except when disabled by the read enable input. Waveform 
2 is for an output with internal conditions such that the output is high except when disabled by the read enable input. 

. When measuring delay times from the read enable input, both read select inputs have been established at steady states. 

. Input waveforms are supplied by generators having the following characteristics: PRR < 1MHz. Zout ~ 502 duty cycle <50°%, tp < 15 ns. tt < 6 ns. 


FIGURE 4 


GD54/74LS688 


8-BIT MAGNITUDE COMPARATORS 
WITH TOTEM-POLE OUTPUTS 


Feature 


Pin Configuration 


e Compares two 8 bit words 
e Totem pole outputs 


e Hysteresis is at P and Q intputs 
Vec P=Q Q7 P7 Q6 P6 Q5 P5 Q4 P4 


Description P=Q Q7 P7 Q6 P6 Q PS Q4 


The LS688 contanis 8 bit words comparator 
function with enable input. 

When the enable input E is low, two eight bit 
binary or BCD words are applied at inputs PO~P7 
and Q0~Q7. 

The results are shown in function table. E PO QO P1 Q1 P2 Q2 P3 Q3 GND 


PO QO P1 Qi P2 Q2 P3 Q3 


Suffix-Blank: Plastic Dual In Line Package — 
Suffix-J : Ceramic Duai In Line Package 


Function Table 


INPUTS OUTPUT 
PQ OE UT 


P=Q 


EQUIVALENT OF TYPICAL OF 
EACH INPUT ALL OUTPUTS 


Voc cmaese SEES come mame 


12kQ2NOM 


Absolute Maximum Ratings 


De Uy A cacy terte ete tect cre agi ares Cp neon ap epenen te we gre dA HERE viene ol 7V 
IED VO ait te ccs ee a ten cena icons Pavone etme sokmede aulone Rea baace sap aeseaanecu state suuiesdsaceatohien ns 7V 
e Operating free-air temperature range 54LS oo... ccc eee ene ne eee e eee eee ee sees eae eene enone es =55° C10 125°C 

(g) Ce eter ee oe enter rer eee ere een ee ere 0°C to 70°C 
© “Storage IGMPSature (ANGE sisaies ives iawacesnsacevennsneaeuangsounentdaaderecindietwonexborninncusehiasdeswenandinass —65°C to 150°C 
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Function Block Diagram 


(17) 


P7 iC 
(18) Dp 
Q7 "pee 
pe—-)_ So 
‘ (16) ) 
6 pe 
(13) 
P5 lp O 
14 ) ) ’ 
as—(4) Bye 
(11) 
P4 Neve 
(12) ) ) 
Q Tp e (19) 
a: BD: - 
P3 line 
} e 
03 (9) Pec > 
(6) 
P2 SC 
7 > 
Q2 (7) UPC 
4 
P1 (4) ip_e 
} ) td 
Q1 ca lipee 
PO fed im ® 
) ») e 
Qo (3) lipce 
E (1) S . 


Switching Characteristics, Vcc =5V, Ta =25°C 


PARAMETER | FROM(INPUT) | TO(OUTPUT) | TEST CONDITION# | MIN TYP = MAX | UNIT 


R, =6672 
all other inputs 
low state 


# For load circuit and voltage waveforms, see page 3-11. 
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Recommended Operating Conditions 


SYMBOL PARAMETER Le | 
Supply voltage | 54 — : ie 
pee 4.75 5 5.25 


—400 
Sieiievelotieaheurea a 3 


Low-level output current 


Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MAX | UNIT 
hee 1) 


Figh-evel input voltage + __, we 


ak 


Input clamp voltage Voo=Min, = 18mA 
Vee se a a 


High-level output voltage Veo™=Min, Vin=Min 54 | 2.5 3.4 
My Max, loy=Max, L7a-- | 27 G4 


Cor hax poe Oy 
Low-level output voltage vee lop=12mA_ | 54,74 
vii=Min ae 


Input current at maximum V..=M =5.5V Q inputs mA 
cco= lax, 
input voltage =7V other inputs 
High-level input current Voc =Max, v= = 7V Lo uA 
=0.4vQinpts [CO 
Low-level input current Veco =Max, 
=0.4V other inputs beta ehennin EE 


Short-circuit output current | Voo=Max Nol 2) mA 
Supply current Voc=5.25V, (Note 3) 


Note 1: All typical values are at V..=5V, T,=25°C 
Note 2: Not more than one output : should be shorted at a time, and the duration should not exceed one second. 


Note 3: I., is measured with any E inputs grounded, all other inputs at 4.5V, and all outputs open. 


et 


SYMBOL 
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GD54/74S00 
QUADRUPLE 2-INPUT POSITIVE NAND GATES 


Description 


Pin Configuration 


This device contains four independent 2-input 
NAND gates. It performs the Boolean functions 
Y=A°:B or Y=A+B in positive logic. 


Function Table (each gate) 


INPUTS OUTPUT 


Y 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematics (Each Gate) 


INPUTS 
A 


Absolute Maximum Ratings 


© SD NOMA VOC tarts te eterna tenraenenseataeterssaneisensaissadenseeeinicnsneaenneentian taser aeteaeer ae eaetaehens 7V 
ME VOM acct seston ss pte eeccistc ets oc iv roast te av ae eee esa Reece yoda ane rice 5.5V 
e Operating free-air temperature range 54LS ......... 0. ccc ccc cece eee eee e tees ena —55°C to 125°C 

TA weatepeseg sash pace ate deena cie trance ts 0°C to 70°C 
e Storage temperature range ............. cece ccc ccc eee eee eee e nee eens seen eee eeaeeenneeeeas —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 


a 


—1 


Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


‘Typ 
SYMBOL PARAMETER TEST CONDITIONS MIN Note 1) MAX | UNIT 


High-level input voltage 2 


Mn pe 
ee eee 
PMc are 


Input clamp voltage Vec=Min, |=—18mA 
Vec=Min, V\_=Max 2.5 3.4 
High-level output voltage — = 


ViH 
Vi 
Vik 
Voc=Min, 
Low-level output voltage lo.=Max, Viq=Min 
Input current at maximum Voc=Max, V;=5.5V 
input voltage 


| 
—y 


High-level input current Voc=Max, V;=2.7V 
Low-level input current Vec=Max, V,;=0.5V 


Short-circuit output current oo a —40 
Total with 
loc outputs high Mice Mele ” a 
Toal with 
| = 
Foal with | Vog=Max 20 36 | mA 


Note 1: All typical values are at Vec=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


> 


| —) 
N a oO 


mA 


—s 
o> 


: 
eh 
oO 
=) 


Supply current 


Switching Characteristics, Vcc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX UNIT 
Propagation delay time, 
fPLH low-to-high-level output 3 4.5 
Propagation delay time, 
fPHL high-to-low-level output 3 5 


*#For load circuit and voltage waveforms, see page 3-12. 


C.=15pF, R,=2802 
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GD54/74S02 


QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


Description 


Pin Configuration 


This device contains four independent 2-input 
NOR gates. It performs the Boolean functions 
Y=A-B or Y=A+B in positive logic. 


Function Table 


OUTPUT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


INPUTS 
A 


Absolute Maximum Ratings 


© SUD VONAOS: Ny cre setae penetusacies se ventana tema tiecas sqesltinadetea tana neces eeeasaiectuesneccesuws seceigtesnenraen naan 7V 
JM |) O10 (0) | = 6 | — anes eee an ie ner ret ae Rene nent eae en ae eee ee On ey enn ee ener ey eee eee eee ee 5.0V 
e Operating free-air temperature range 54S ........ ccc ecc cece eee ne cnet eet eeeeaeeeneenes —55°C to 125°C 

TO te nateayan icone aietastaadacenentssyncetianmiatessa 0°C to 70°C 
e Storage temperature range .............cccceeece eee ees oiatiadiua ba gesaenpanraceatetancene esos —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL 


4 


ae High-level output current 
: 
T 


Operating free-air temperature 
TYP 
SYMBOL PARAMETER IN (Note 1) 


M 


Ce eee 
Low-level input voltage V 
ee oe 
Input clamp voltage Voc=Min, |=—18mA 


Vin 

Vit 

Vik 

V High-level output voltage Vec=Min, V,=Max |54 | 25 3.4 
Vo 

Iie 


Vec=Min, 

va et eeeeree lop=Max, Viy=Min 88 
Input current at maximun Voc=Max, V,=5.5V 1 
input voltage 


High-level input current Vec=Max, V,;=2.7V po 5D 
Low-level input current Vec=Max, V,=0.5V 7 


. Voc =Max 
- - =| m 
| bos Short-circuit output current (Note 2) 40 00 A 
Total with 
Supply current Sek 
otal wi _ 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


3 
> 


> 


tz 


Switching Characteristics, Vop =5V, T, = 25°C 
SYMBOL PARAETER TEST CONDITION# 
t Propagation delay time, . 
PLH low-to-high-level output 
C,=15pF, R, =2802 
t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 


UNIT 


MIN TYP MAX 


3.5 30 3 
3.5 5.5 
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GD54/74S04 


HEX INVERTERS 


Description 


Pin Configuration 


This device contains six independent inverters. 


It performs the Boolean function Y=A. 
Voc 6A 6Y 5A 5Y 4A 4Y 


Function Table (each inverter) 


INPUT OUTPUT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematics (each inverter) 


OUTPUT 
Y 


Absolute Maximum Ratings 


® “SuUDDIy VONAGE, VCC secsctced sc hpstitecreander ena cin leas nto eer voncaceceeois an osnsnetaeeadatensteieneuncumpmenataatsadions 7V 
© WDE VONAGE ic on ccowtanrnansrncuanetoetvapg panieverenend Os ademeegedeceacbeaaina haere nen iae ten danymnrep ea cterganesekas 5.5V 
e Operating free-air temperature range 54S ............ cece cence ee es err rene —55°C to 125°C 

Se ee tt ner en ree err ree ee eee 0°C to 70°C 
®. SIOrage 16MDEl GUS PANGS: scncssjncsecdreebvsgietsr ain iianrreeneeeiapbentemncedasgedasteneoens —65°C to 150°C 
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Recommended Operating Conditions 


| 54 | 46 88S 
V S ly voltage 
ee 4.75 5.25 


MIN NOM MAX 
4.5 +o) 5.5 
Ptr | Hiohievet ouputcurent Tt 
Low-level output current 
perating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


| 64 | 8 
V Low-level input voltage V 
74 | 08 | 


Input clamp voltage Vec=Min, |=—18mA 


=Min. V, = 54 20 3.4 
Vii High-level output voltage Voc? he Sieh a 54 V 
lon Max 278A 
Vec =Min ; 
input voltage 


| ie, High-level input current Voc=Max, V,;=2.7V 
Li Low-level input current Voc=Max, V,=0.5V 


| Short-circuit output current NGo=mMex —40 —100 A 
os P (Note 2) m 


NO 


£& 


Supply current 


Total with 
Toal with 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Switching Characteristics, Voc =5V, Ta = 25°C 
SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX 
t Propagation delay time, 
PLA low-to-high-level output 
t Propagation delay time, 
die high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 


C,=15pF, R, =2802 
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GD54/74S05 


HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 


Description 
Pin Configuration 


This device contains six independent inverters. It 
performs the Boolean function Y=A. The open col- 
lector outputs require pull-up resistor to perform cor- 
rectly. Open-collector devices are often used to 
generate higher Voy levels. 


Function Table (each in- 
verter) 


INPUT OUTPUT 
H L 
L H 


Pull-Up Resistor Equations 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematic (each gate) 


. _ Voec(Min) — Voy 
MAX Nu(lou) + Ne(Iy) 


Voc(Max) — Vo, Yy 


Pun lor — Na(I.) 

Where: N, (Io4)=total maximum output high cur- 
rent for all outputs tied to’ pull-up resistor 
N2 (li4)=total maximum input high current 
for all inputs tied to pull-up resistor 
N;(I)_)=total maximum input low current for 
all inputs tied to pull-up resistor 


Absolute Maximum Ratings 


@ SUDDIY VOMARS: “Vik, gesedetayessacioeatuessce ca ccewusadeas cy dee dionanacssnsadaedsaadevanmmoninaicador veateceaumenmecauasnics TV 
MW MOUS VOW AOS asa cier tee Seacsseseasetataan oat oeaccanntetie abpargecquisedabacenesedinttaanesvenedaanbeniansatvosteczeweues 5.5V 
¢ Operating free-air temperature range 54S ooo... eee cccceccecccccaccecceuceuceueceecensens —55°C to 125°C 

CS caeetecaaause esa gig iene dahemacaceseiacen sins eees O°C to 70°C 
e Storage temperature range .............ccceccceccceeeceaccececcecueccesuseeuececsececereceuesenses =65°C to 150°C 


SS a a BS a Sp SS eT 
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GD54/74S05 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN 
V 


Supply voltage 


High-level output voltage 


Low-level output current 


PARAMETER 


High-level input voltage 


SYMBOL 
Low-level input voltage 
| ice. | High-level output current Voc=Min, VoH=Max, Vi_=Max P50 | WA 

Vec=Min 
: V 
si icaheibontuCadaa ad lop=Max,  Vin=Min | sf ve 
Input current at maximun Voc=Max, V\=5.5V j a 
input voltage 


te High-level input current Voc=Max, V;=2.7V a) 
Low-level input current Voc=Max, V,;=0.5V Fe m 


Total with 

= 19. A 
Total with 

= A 
outputs low na 


Note 1: All typical values are at Voc=5V, Ta=25°C. 


Supply current 


Switching Characteristics, Voc =5V, Ta = 25°C 
SYMBOL PARAETER TEST CONDITION# MIN TYP MAX UNIT 
low-to-high-level output 
t Propagation delay time, 5 7 
ae high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 


C,=15pF, R,=2802 


GD54/74S08 


QUADRUPLE 2-INPUT POSITIVE AND GATES 


Description 


Pin Configuration 


This device contains four independent 2-input 
AND gates. It performs the Boolean functions 
Y=AeB or Y=A+B in positive logic. 


_ Function Table(each gate) 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Circuit Schematic (each gate) 


a | 


Output Y 


Absolute Maximum Ratings 


© Supply voltage, VCC ........ccecccecccescessccesecescesecsaeceaeeveevuesereserseeasecseteseessessetsetsetseteseese TM 
a |) ¢/0) ae 0) | C: [0(= een ne ree een ar eee eee ey eee RAN cra eee ene aoe Te rarer tree ere er Tre 5.5V 
e Operating free-air temperature range 54S oo... ccc ccc ececececeeeeeeeneeaeaees —65°C to 150°C 

TB: spacetonssgavocueesiatasatsacesiacsssmiaemneewiaaes 0°C to 70°C. 
e Storage temperature range ............ cece ccc cece cece ese eeeeeeeceneeneegeeaeeaeeeenseegenses —65°C to 150°C 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER 
Voc 
| lo High-level output current 
Low-level output current 


UNIT 


Supply voltage 


| 
—_ 
=) 
ro) 
| oO 
zr 
> 


) 
oO 
3 
> 


=5 


=n 

N 

oO 
° 
@) 


Low-level input voltage 


SYMBOL PARAMETER 
Input clamp voltage Voc=Min, |=—-18 mA 


High-level input voltage 
atv 
Vec=Min 
V High level output voltage ce V 
Low-level output voltage Vice — Mil, ¥icmnMiae 0.5 
loc =Max , 
Input current at maximum Vec=Max, V;=5.5V cl ee 
input voltage 


oa | High-level input current Voc=Max, V,=2.7V 
Lowlevel input current Voo=Max, V=0.5V 


Short-circuit output current 


Voc =Max 


(Note 2) | 


Total with 
Total with 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, Vcc =5V, TA=25°C 


SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX 
: Propagation delay time, 4.5 ri 
ad low-to-high-level output 

' Propagation delay time, 5 7.5 
oe high-to-low-level output | 


#For load circuit and voltage waveforms, see page 3-12. 


Supply current 


m 


ti 


UNIT 


C,=15pF, R,=2802 


5-12 


GD54/74S10 


TRIPLE 3-INPUT POSITIVE NAND GATES 


Description 


Pin Configuration 


This device contains three independent 2-input 
NAND gates. It performs the Boolean functions 
Y=A.B.C or Y=A+B+C in positive logic. 


Function Table (each gate) 


INPUTS OUTPUT 
es ee 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematic (each gate) 


INPUTS 
A 


B 
C OUTPUT 
Y 


Absolute Maximum Ratings 


© SUDDIY VONAGE. V 6 -cencnsdoce reatictcatonnsssickenbiaowmreainlidssyabbaenasiuknicesieesaraseaieasdnuseeuslonoceadoia ceteeeees 7V 
© VUE: YONA Sis cpccs cc seierresentae vandceueatotage ntacaneacnnetan heres unbensseaboeroesiniednedeastenincuacaneacweicneee sic: D.0V 
¢ Operating free-air temperature range 545 oo... ecccccccccceccncecceceuccucencuccuvens —55°C to 125°C 

TS semacepie pan ag outta ecagia seen aces segeseeies 0°C to 70°C 
e Storage temperature range ........ oe cece cece cec cece ececcuceebe gee beebeeeeseebebeeceececees “65°C 160 150°C 


eaenaeeeeeeeeerer erence a a aaa a I a TT Te I I ET II RT I I TI IO, 
§-13 


GD54/74S10 


Recommended Operating Conditions 


SYMBOL PARAMETER NOM MAX UNIT 


S 
Supply voltage 475 5 5.25 


= High-level output current 


a 
on 


oO 
oO 


E | 
3 
> 


Low-level output current 


Operating free-air temperature 4 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER 


High-level input voltage 


— Input clamp voltage Voc=Min, ||=—18mA 


N 
i 
° 
O 


min ./YP. ax | UNIT 


TEST CONDITIONS (Note 1) 


= 


Vec=Min, 
High-level output voltage. low=Max, — Viyq=Min 


Low-level output voltage Voo= Mil, 
lo. = Max; Viq=Min 
Input current at maximun Voc=Max, V;=5.5V 
input voltage 
| ee High-level input current Voc=Max, V,;=2.7V 
ae Low-level input current Voc=Max, V,=0.5V 


Short-circuit output current = a 
Total with 
= outputs high 
Total with 


Note 1: All typical values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


mA 


a 
> 


Supply current 


N 


ae oe) 
| ie) oO 
:= 


Switching Characteristics, Voc =5V, Ta =25°C 
SYMBOL PARAETER TEST CONDITION# 
Propagation delay time. 
| low-to-high-level output 
t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 


MIN TYP MAX UNIT 


C,=15pF, R, =2802 


GD54/74S20 


DUAL 4-INPUT POSITIVE NAND GATES 


Description 


Pin Configuration 


This device contains two independent 4-input NAND 
gates. It performs the Boolean functions ; 
Y=A.B.C.D or Y=A+B+C+D in positive logic. 


Function Table (each gate) 


INPUTS OUTPUT 


NC: No internal connection 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Schematic (each gate) 


INPUTS 
A 


B 


OUTPUTS 
C Y 


Absolute Maximum Ratings 


SUP ply Vola, Wp soies a oarensesuncreacseeewrdsgnemecena satires sumtareisd pentane bee eaecomeeeanamtmenreaatadiy 7V 
© INDUt VONAGE: ccscscscaderacericsacensssenarannesnnsenecsutessaieecacennennsnstte aes tiaeawateaieenerewetemn eam inaoneeainnernte 5.5V 
e Operating free-air temperature range 54S .......... cece nent eee teen ee ene ene —55°C to 125°C 

TAO cecuiessewscsteestaicn srt pease sn teeseetnineraneaiee 0°C to 70°C 
e Storage temperature range ............. ccc cece cence cree e reenter eee e eee ence enna ete ees —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX UNIT 


| Itage 


Operating free-air temperature 
TYP 
SYMBOL PARAMETER New 


Vit Low-level input voltage ee - 


Vik Input clamp voltage 


Vec=Min, V\, =Max 2.5 3.4 


High-level output voltage 
2 . lon=Max, 74 2.7 3.4 


Input current at maximun 
input voltage 


10 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, Vcc =5V, T,= 25°C 
SYMBOL PARAETER 
t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
PHL high-to-low-level output 


GD54/74S30 


8-INPUT POSITIVE NAND GATE 


Description 


Pin Configuration 


This device contains a single 4-input NAND gate and 
performs the following Boolean functions in positive 
logic. 


Y=A.B.C.D.E.F.G.H or 


Function Table 


OUTPUT 
INPUTS A THRU H y 
All inputs H L 
One or more inputs L H 


Circuit Schematic (each gate) 


= 
INPUTS | 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


TONMoONODW > 


Absolute Maximum Ratings 


© -SUPDIY NOURI, Vy sie seesccesasccerccaneuipee penne sees qasmantas duniarwiedaexe cence teresa onaancanaeaudohconhonicencensiciessaues 7V 
OF TOU VON AOS aac steric x cee cee ios nae wane atuonayn anata seoeuiciecaaace angeoa aura deatRidcewsuianesscoteasecusesenvs 5.5V 
e Operating free-air temperature range 54S ooo... ccccceccccecccccueeceeseseeeuecaees =55°C 10 125°C 

UD aastoan sai siageuknsdunaacencsceus soeeeuseinsesdoncsteaas 0°C to 70°C 
e Storage temperature range .............c ccc cccceccceeeeceecaeceacueeaecaeueeseeneceueeceeaenes —65°C to 150°C 


SES STE LT TITAS EL SPST PRE BE TORTIE TS TARE PTS NTS SS SE ESTAS SE SSS SESE YA SSCS EEE PT DS SAS SEA 
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Recommended Operating Conditions 


SYMBOL 


Voc 


SYMBOL PARAMETER 


High-level input voltage 


Vit Low-level input voltage Gg 


Voc=Min, |= —-18mA 


Voec=Min ; Vip =Max 
lon = Max 


Input current at maximun Voc=Max, V,;=5.5V 
input voltage 

High-level input current Voc=Max, V,=2.7V 
Low-level input current Vec=Max, V,;=0.5V 


Voc =Max _ 
(Note 2) “ 


Total with 


Supply current Sov 
otal wi 
outputs nw Voc =Max 5.5 10 | ma 


Note 1: All typical values are at Voc =5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Short-circuit output current 


Switching Characteristics, Voc =5V, T,=25°C 
SYMBOL PARAETER TEST CONDITION# MIN TYP MAX UNIT 
t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 45 7 
PHL high-to-low-level output 


*For load circuit and voltage waveforms, see page 3-12. 


C._=15pF, R, =280Q 


GD54/74S32 


QUADRUPLE 2-INPUT POSITIVE OR GATES 


Description 
Pin Configuration 


The use of schottky TTL technology has enabl- 
ed the achievement of high input/output voltages and 
high speed. 

This device contains four independent 2-input OR 


gates. It performs the Boolean functions Y=A-B or 
Y=A+B in positive logic. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table (Each Gate) 


Circuit Schematic (each gate) 


Absolute Maximum Ratings 


MTSU VON AOS 2 VCC crieacts icee chon Bnd cena ne ease ee asde cate eee seren ne acaenriueatjaatesnasvadone<ss 7V 
© VOU VOWS cicatcicaieaeseias npncac sosinep ir cnatestneanssadonuwadasesseanimcsesasanad Haseierdeold iederiab eeectbennienearses 5.5V 
e Operating free-air temperature range 545 2.0.0... ccc ccc cece eee e nee eneeeeeeeneeees —55°C. to 125°C 

TOD Gesacr area cae we tcaceseudereusaehaaiacdneinetannacutes 0°C to 70°C 
e Storage temperature range ............ccc ccc ccc cee cece ence eee eneeeeeneeeaeeeaeeeteeeeesenaeeaes —-65°C to 150°C 


GD54/74$32 


Recommended Operating Conditions 


Lo! High-level output current | 


T Operating free-air temperature 
TYP 
TEST CONDITIONS MIN MAX | UNIT 
(Note 1) 
2 


54 
74 


SYMBOL PARAMETER 


High-level input voltage 


Low-level input voltage 
Input clamp voltage Voc=Min, |=—18mA 
=Min, Viy=Mi 54 20 3.4 
Vou High-level output voltage Veo" Min: Vig Nin | 54 
Vec=Min, Vj, =Max 
Low-level output voltage commie 
lo, =Max 
Input current at maximum Vec=Max, V)=5.5V 
input voltage 


Vo 
High-level input current Voc=Max, V,=2.7V 
toi 


| 
ak 
N 


| oO 
No — on 


oO 
(oe) 


> 


m 


locn Supply current neg ne 
=F = 
Note 1: All typical values are at Voc=5V, Ta=25°C. 


Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


oOo 


| 
—h 
w eo) 
NO Oo 


Switching Characteristics, Vcc =5V, Ta =25°C 
SYMBOL PARAMETER TEST CONDITION# 
t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
ei high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 
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DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATES 


Description 


Pin Configuration 
MAKE NO EXTERNAL CONNECTION 


This device contains two independent combinations 
of gates each of which performs the logic AND-OR- 
INVERT function. 


Y=AB+CD 


Function Table 


mm biah Logie Level Suffix-Blank: Plastic Dual In Line Package 


L=Low Logic Level ' . ‘ 
Xairelevant Suffix-J : Ceramic Dual In Line Package 


Circuit Schematic (each gate) 


INPUTS 
A 


OUTPUT 


Absolute Maximum Ratings 


® SUPDIY VONAGE, Vee nnsccsciediadivnscincsannirbasuiactestoeateiatzcpeaeteseaspencdeebestianas gvauietseiarhasecasneeess 7V 
© IVT TAS ai cases ap cpcrcrtiren ts acsepptnersts cee oar Gee sae dss pn dd eae apo oa ed es eae eee ome hd 
e Operating free-air temperature range 54S ooo... ccc ccc ccc ecceeceeesceeeeeeeceeeaes —55°C to 125°C 

fg. RN nn eT BOT Te 0°C to 70°C 
e Storage temperature range .............. cece cece cc ccceceeccuecececeeeaeeseuseeeueeeeeeeueusneeenes —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER 


pe 


Voc | 
lo. Low-level output current Pt 
Ta 


Operating free-air temperature 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER 


High-level input voltage 


54 | 
Low-level input voltage V 
owowtieotvetee | Fg 


Vec=Min, Vi, =Max 54 oe 
High-level output voltage In=M 
oH=Max, 27 3.4 
Vec=Min, Viy=Min 
-| | | cc » VIH 
jn Low-level output voltage lol = Max, 
Input current at maximun Voc=Max 5 5V 1 mA 
input voltage 


na | ue 


Vot 
he 
Short-circuit output current ice oF —40 —100 
: Supply current a aelaeih 
| otal wi 
| - 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Supply voltage 


TYP 
us (Note 1) 


TEST CONDITIONS M 


Switching Characteristics, Voc =5V, Ta =25°C 
SYMBOL TEST CONDITION# MIN TYP MAX 


Propagation delay time, 
low-to-high-level output 3.5 5.5 
3.5 5.5 


C,=15pF, R,=2802 


t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 
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GD54/74S864 


4-WIDE AND-OR-INVERT GATES 


Description 


Pin Configuration 


This device contains two independent combinations 
of gates each of which performs the logic AND-OR- 
INVERT function. 


Y=ABCD+EF+GHI+JK 


Suffix-Blank: Plastic Dual In Line Package - 


Suffix-J : Ceramic Dual In Line Package 


Function Table 


ptnputs Output 
AleiclolelFlalHfifulk] vy 


~< 


H|}H}|HIX|X/]xX]|xXI]xXI1xX{]xX L 
X1X|X|]X]HIHIX]xX |x {|x {xX Li 
X1|X|X|X|XIXITHIH]HI xX] x L 
X1X)X1XIX]|xX)X]xX)X]HIH . H=High Logic Level 


L=Low Logic Level 


| All other combinations X=Either Low or High Logic Level 


Absolute Maximum Ratings 


° Supply voltage, MiG. cc cecb ease weadsedace ucnumnsee sacs cstenonresteraataan esd aasiedenie peaness cme eammasasaeedneseens erin 7V 
@ NADU VOUGGS acrensnicecsos tages nsnwescot sew towgcectoreiavutaneuiaaet eetgetaiesincde ene reeereneeapesaniermsaemien seed sdeed 5.5V 
e Operating free-air temperature range 54S .0..... ccc cc cece ec eeecceeeeeseseneeeeaees —55° to 125°C 

TGS gupeasassyatuaintsiceqeninetariendesrartensenxisuouen 0°C to 70°C 
e Storage temperature range ...............cccccececececeecececececececeeecesecececenereeseaeeseeees —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL [| = PARAMETER i MIN NOM MAX UNIT 


Supply voltage 


| High-level output current = -level output current 


Se PPaNnERDegE H Fer Low-level output current 


Operating free-air temperature ae 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS hoa mel 1) MAX | UNIT 


| Vw | High-level input voltage | High-level input voltage | input voltage 


= Input clamp voltage HVoc=Min, W=—18MA \=—-18mA 
VoomMin, Vy=Ma aa 


=Min, Vwy=Min 
Low-level output voltage Yec=n a V 
lo, = Max 
Input current at maximun Voc=Max, V;=5.5V 1 
input voltage 
| ty | High-level input current Voc=Max, Vj=2.7V SE 
Le Low-level input current Veco =Max, V;=0.5V 


Veco =Max _ 

aa merere cup caren _| WNote 2) a 
Total with 
Total with 
outputs low pee 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


High-level output voltage 


pm | current: 


Switching Characteristics, Voc =5V, Ta=25°C 
TEST CONDITION# 


Propagation delay time, 
low-to-high-level output 3.5 9.5 
3.5 5.5 


C,=15pF, R, =2802 


t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 
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DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOPS 


WITH PRESET AND CLEAR 


Description 


This device contains two independent D-type 
positive edge triggered flip-flops. A low level at the 
preset or clear inputs sets or resets the outputs 
regardless of the levels of the other inputs. When 
preset and clear are inactive (high), data at the D 
input meeting the setup time requirements are 
transferred to the outputs on the positive-going edge 
of the clock pulse. Clock triggering occurs at a voltage 
level and is not directly related to the rise time of 
the clock pulse. Following the hold time interval, data 
at the D input may be changed without affecting the 
levels at the outputs. 


Function Table (each flip-flop) 


OUTPUTS INPUTS 
L H X 
H L 
L H 


‘* 
Schematics of Inputs and Outputs 


‘= 
L 


Ls 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Voc -~ 
Req 
INPUT —— 


Nw MAX Reg NOM 
— 1.6 mA 4 kQ 
-—- 2mA 2.8 kQ 
—- 4mA 1.4 kQ 
—-6mA 9402 
—- 7mA 900 Q 
- 8mA 700 Q 
—- 14 mA 450 Q 


OUTPUT 


Pin Configuration 


2 
Veco CLR 2D 2CK 2PR 2Q 20 


1CK 1PR 1Q 16 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


* The output levels in this configuration are not 
guaranteed to meet the minimum levels for Voy 
if the lows at preset and clear are near V;,_ max- 
imum, Furthermore, this configuration is 
nonstable; that is it will not persist when either 
preset or clear returns to its inactive (high) level. 


Function Block Diagram 


PRESET 
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Absolute Maximum Ratings 


© Si a eerste gts neo nk pee en eh Sse sinseelgi aan sedi deseacte neon Siseeeeanekes 7V 
e Input voltage ....... teed Sarse ees pean e he ni odesnend dou aad aso ans eee neces que tubes nen eon niet a boharGeadaedenngnaresansaiaaeaseeseaets 7V 
e UU VAS aac sees ness eran sees waecaunaneececssneeecyseateunennssenietacuravanuet Sa nenaeenesens: 7V 
e Operating free-air temperature range 5458 ........... cc cccece cee eceeeeeesec ences enenenen =5o°O 10 129°C 

lS eee ee eee eee eee et Taney ee 0°C to 70°C 
e Storage temperature range .............. ccc cece cence cecececececeeeeesesesesessereueaseugeneesas —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL | PARAMETER MIN NOM MAX | UNIT | 


Supply voltage 475 5 5.25 
High-level output current 


lot Low-level output current. 


clock Figh cs 
Pulse width 
clear or preset low i 


Voc 


| 3 

7 

) af 
: 


(sa [ -55 «128 
Operating free-air temperature 


s) 
0) 
t For rising edge 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS 


High-level input voltage 


mao} OB 
ee eee See po tT 


| | Voc=Min Vy =Max | 54 | 25 9 34 | 
V - Fae ai 
High-level output voltage loy=Max V,4=Min 7 4 


Vec=Min Vi, =Max 
Input current at maximum | 


[Preset™ 


SYMBOL 


V 
V 
V 


IH 
IL 
IK 
OH 


High-level 
input current 


Low-level 
input current 


Short-circuit output current 


loc Supply current (average per F/F) 


Note 1: All typial values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration should not exceed one second. 


cc> Max (Note 3) 
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Switching Characteristics, Vcc =5V, Ta =25°C 


PARAMETER* FROM (INPUT) TEST CONDITION# MIN TYP MAX UNIT 
ptm ee ce 


TO (OUTPUT) 


75. 
4 6 
Preset or clear 9 13.5 
t (clock high) : 
PHL 
Preset or clear 
(clock low) 
“ ae ew 
Bek Clock QorQ 
tem [| 6 8 


* fmax= maximum clock frequency 
te_Ly= propagation delay time, low-to-high-level output. 
tpy.= propagation delay time, high-to-low-level output. 
#For load circuit and voltage waveforms, see page 3-12. 
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4-BIT MAGNITUDE COMPARATORS 


Description 
| Pin Configuration 
These four-bit magnitude comparators perform com- DATA INPUTS 
parison of straight binary or BCD codes. Three fully- _ = @ 0 oo = aa 
decoded decisions about two, 4-bit words (A,B) are Ts) ie 3] Ta) 5 


made and are externally available at three outputs. 
These devices are fully expandable to any number 7 
of bits without external gates. Words of greater ho «CeO CA OS CAD 
length may be compared by connecting comparators 

in cascade. The A>B, A<B, and A=B outputs of a B3 B80 


stage handling less-significant bits are connected to IN IN. IN. OUT ouT ouT 
the corresponding inputs of the next stage handil- 
ing more-significant bits. The stage handling the 


least-significant bits must have a high-level voltage | a | 

applied to the A=B input. The cascading path is im- Sa ACD AZO EG fGB A=B ACE GAD 
; - = 

plemented with only a two-gate-level delay to reduce ee an Sa Rae INBOIS one 


overall comparison times for long words. 
Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


Comparing 


| A3.B3 | A2,B2 | A1,B1 | A0.BO | A>B A<B A=B | A>B ACB A=B_ 


A3>B3 X X X X H L L 
X X X L H L 
X X X H L L 
X X X L H L 
X X X H L L 
X X X L H L 
X X X H L L 
X X X L H L 
H L L H L L 
L H L L H L 
L L H L L H 
X X H ki L H 
H H L L L L 
L L L H H L 


H=High Level, L=Low Level, X=Don't Care 


Absolute Maximum Ratings 


© Supply voltage, Voc .........cccceccecceseecenceueeees desea pna rasan eho asics ae as aa oan auenaconeateies 7V 
@ Input voltage .............. cc ccccceccseeeeesceceeeeees ie Oran aan sedleg auendedeneoasneneducwece sane omer muresaiaeksele: 5.5V 
¢ Operating free-air temperature range 54S ooo... eeccccceccecceccuccescucceecescuecs —55°C to 125°C 

TAS “Gubehectactigndateatsanueeeennamnantosueenes 0°C to 70°C 
e Storage temperature range ...............ccccccceccecceccucceceuccuceeccucaecutececuscaecueeaeees —65°C to 150°C 


EE EL ELI ALIEN TLL IE INL AE LIE TERE DIT DAE BET ELE PEE ELI DERE L TE TIDE TEENA LE ETE BE TEE CT EID AE EET TE IT CT TT ASI RIE ROI 
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| GD54/74S85 
AAS 04774585 


Function Block Diagram 


GD54/74S85 


Recommended Operating Conditions 


Supply voltage [ea | 45 5 58 | 
me [ass 8 
| ie High-level output current es ee ee 


Oe 
Oe 


High level input voltage 


SYMBOL PARAMETER 


Input clamp voltage Vec=Min, |=—18mA 


fs |e 

input voltage 

High-level 

[Reta [seb 
input current 


Note 1: All typical values are at Vcc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with outputs open, A=B grounded, and all other inputs at 4.5V. 


Voc =Max (Note 3) 


5-30 


__GD54/74885 


==p 
[0.8 16 
a 

: ~ 


Switching Characteristics, Voc = 5V, Ta =25°C 


TO NUMBER OF 
OUTPUT |GATE LEVELS 


A<B, A>B 


1 
A<B, A>B 
3 


3 


1 


[tay | ASB S*dYCOASB 
| 


tpLy=propagation delay time, low to high level output 
tex. =propagation delay time, high to low level output 


APPLICATIONS—Figure A shows a high speed method of comparing two 24-bit words with only two levels 
of device delay. With the technique shown in Figure b six levels of device delay result when comparing 
two 24-bit words. The parallel technique can be expanded to any number of bits, see Table 1. 


TABLE 1 
WORD LENGTH | NUMBER OF PKGS.| note: | 
1-4 Bits The 54/74S85 can be used as a 5-bit comparator only 


when the outputs are used to drive the Ap-A3 and By-B; 


8°24 Bits inputs of another 54/74LS as shown in Figure B in posi- 
25-120 Bits tions #1,2,3, and 4. 
INPUTS 
paainaed Saleen a (LSB) Azo A22 Bao (MSB) 
=Least Significant Bi Ao Ai A2A3 BoB; B2 B Az1 Ag3 Bai B 

L=LOW Level wie wae ae Petrie 
H=HIGH Level 
NC=No Connection L noe ee bad ae Aig 

L—Hiace #5 Gis Big 


lA=B 


INPUTS 
Ait A113 Bi3 
As Ae A7 Aio, Ay2, Bio 


Ao A1 A2 A3 Bo B1B2B3 
lA>B 
la<B 
lA=B 


Ao A1 A2A3BoB1B2B3 | 
la>B A>B 


Ao A1 A2A3 Bo Bi B2 Bg 
Q Q 


lA>B A>B 
lacB #3 Qa<B 
lA=B 


Figure A. Comparison of Two 24-Bit Words 
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GD54/74S86 


QUADRUPLE 2-INPUT EXCULSIVE-OR GATES 


Description 


Pin Configuration 


This device contains four independent 2-input 
Exclusive-OR gates. It performs the Boolean func- 
tions Y=A ® B=AB+AB inpositive logic. 

When both inputs A and B either low or high, out- 
put Y is low, and when A and B are high and low 
and low and high respectively, Y is high. 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table (each gate) 


INPUTS OUTPUT 


Schematics of Inputs and Outputs 


EQUIVALENT OF TYPICAL OF 
EACH INPUT ALL OUTPUTS 


2.8 k2 NOM 


OUTPUT 
Y 


Absolute Maximum Ratings 


®. SUODIY VONAGE, VCO sascdicscsccxcencessicidaxesanunnnmnioieiawstionsnestia Ubi erendeneristeoe as eninaunenmenssinneneies 7V 
@ NROUE VONAGS: scininesacaccrciccwsdsndiaespectmerncencapngs contend siansumsteeneaes san ntadapetaaoreess as eine naersaumeaes 5.5V 
e Operating free-air temperature range SAS 2.0... cece cere renee eee eeeeeneeees —55°C to 125°C 

Oe ee eee eee eee eee 0°C to 70°C 
e Storage temperature range ..............cccececsecerecceeeceeecesseeseeseeeaenensetreesessoeeneees —65°C to 150°C 


ieee se nr a 


5-32 


GD54/74S86 


Recommended Operating Conditions 


SYMBOL PARAMETER 


Supply voltage 


—_ High-level output current 
ont Low-level output current 


Operating free-air temperature es 
SYMBOL PARAMETER TEST CONDITIONS ie en MAX 


~. High-level input aS. 


V 
V 


ae Voc=Min Vy =Max 2.5 3.4 
Vv High-level output voltage ce ares 
; Voc=Min Vi, =Max 
Low-level output voltage lo. =Max — Vy,=Min V 
Input current at maximum Voc=Max, V,=5.5V 4 aA 
input voltage 
| ly | High-level input current Voc=Max, Vj=2.7V POF A | 
Low-level input current Vec=Max, V,;=0.5V 


ieee Voc = Max _ 7 
tos Short-circuit output current | (Note 2) 40 100 
Supply current Voco=5.25V, See Note 3 50 75 


Note 1: All typical values are at Vog=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Note 3: lIcc is measured with the inputs grounded and outputs open. 


Switching Characteristics, Vcc =5V, Ta =25°C 


PARAMETER* FROM (INPUT) TEST CONDITION# MIN TYP MAX UNIT 


AorB Other input low 
AorB Other input high 


* tepiy=propagation delay time, low-to-high-level output 
tp. = propagation delay time, high-to-low-level output 
#For load circuit and voltage waveforms, see page 3-12. 
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOPS WITH SET AND RESET 


Features j 

Pin Configuration 
e Negative edge-triggering 
e Independent input/output terminals for each flip-flop. ae ~— 
e Direct set and reset inputs Veo 1CLR 2CLR 2CK 2K 2J— 2PR 
¢ Q and O outputs 


Description 

This device contains two independent negative-edgetriggered J- 
K flip-flops with complementary outputs. The J and K data is pro- 
cessed by the flip-flops on the falling edge of the clock pulse. The 
clock triggering occurs at a voltage level and is not directly related 
to the transition time of the negative going edge of the clock pulse. 
Data on the J and K inputs can be changed while the clock is high 
or low without affecting the outputs as long as setup and hold times 
are not violated. A low logic level on the preset or clear inputs will 
set or reset the outputs regardless of the logic levels of the other 
inputs. 


iJ 1PR 10 


. : Suffix-Blank: Plastic Dual In Line Package 
Function Table Suffix-J  : Ceramic Dual In Line Package 


4=Negative Going Edge Pulse 

* =This configuration is nonstable; that is, it will not persist when 
preset and/or clear inputs return to their inactive(high) level. 
Q,=The output logic level before the indicated input conditions 
were established. 

Toggle=Each output changes to the complement of its previous 
level on each falling edge of the clock pulse. 


rrazarsr|® 


ce Ai ee ee A ae ee 5 | 


p 
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Absolute Maximum Ratings 


@ UDO VON ACS VCC ccalale iecyatensascaedn inte ciceteptdvanadieen eubosiawe-ctasaraackpakinbeesecaaweanenseauieasiactigauceseees 7V 
© TADPOLE VONAQS xsscscaviasontendercnewayarsvariaaneseioas in oaliigd Give anoee pues ae esencig ok bse vedeuneoeat te eid oacenicwceceeeee 5.5V 
¢ Operating free-air temperature range 54S ..........ccccecccccceccceeeeeees ccouinesepacieets “55°C 125°C 

GAD iy ite atsciee nadiees Gaatsantuievamiaedenvenpaueecee 0°C to 70°C 
SOFAS TOMS lat) © VAMOS: -iveusscscneqgnrrecrectuiceceta scenseneeeanaeerueg cateneammpcomeen: —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX 
4.5 ; 
Voc Supply voltage ° oz V 
74 4.75 — 5 ode) 
High-level output current 
Low-level output current 


clock high 


clear or preset low 
High-level data 
tsy Input setup time | 


Low-level data 


punts ae 0 


Switching Characteristics, Vcc =5V, TA=25°C 


PF 
fi 
—_- 


16) 
on 
_ 
Nh 
ao 


5S) 
3 
34 


Operating free-air temperature 


Tp 


o) 


70 


MIN TYP MAX 


NIT 
80 125 MHz 


Preset or clear 
(clock low) 


a;rA} a} aya 
NIN] N | NIN 


*fimax= Maximum clock frequency 
tp_H= propagation delay time, low-to-high-level output. 
tpy_= propagation delay time, high-to-low-level output. 


#Eor load circuit and voltage waveforms, see page 3-12. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS Rec 7 MAX | UNIT 


Low-level input voltage 


Input clamp voltage Voc=Min, |=—18 mA 


Voc =Min Vir= Max 
lon=Max,Vi4=Min 


High-level output voltage 


Voc= Min, V,, =Max 


Low-level output voltage 
| loL= Max, Vin =Min 


Input current at maximum iceNek Vi= 5 5Y a 
input voltage 
as 
, (Note 4) 
————e 


Short-circuit output current Veg Men —-100] mA 
(Note 2) 


Supply current Voc=Max (Note 3) 


Note 1: All typical values are at Voc =5V, T,=25°C 

Note 2: Not more than one output should be shorted a time, and the duration should not exceed one second. 

Note 3: With all output open, log is measured with the Q and © output high in turn. At the time of measurement, the clock input is grounded. 
Note 4: Clear is tested with preset high and preset is tested with clear high. 


5-36 


GD54/74S133 


13-INPUT NAND GATE 


Description 


Pin Configuration 


This device contains a single gate which performs 
the logic NAND function. 


Y =ABCDEFGHIJKLM 


Function Table 


All Inputs H L 
One or More Input L H 
Suffix-Blank: Plastic Dual In Line Package 


H=High Logic Level Suffix-J |: Ceramic Dual In Line Package 


L=Low Logic Level 


Circuit Schematic 


OUTPUT 


Absolute Maximum Ratings 


@. SUB OY VOM oe tesla ores cette goes te ee tea cie oraneepntaneenecnnsdtn eaneso se seuspaercamne seeedomcntnd paaiag 7V 
© AOE VON GOSS exircrcten gece rsdn oaana chcnssaetnots exutatiawatons nave ousese nade eaceses adeoes pokeeecgaeenn ting eaaananameess 5.5V 
e Operating free-air temperature range 54S 00... ccc cece cee ee enn eeaeeeeeeneeeeeaes —55°C to 125°C 

DS hac oes amanrtnn to puyt any ematen sata vemomisiy oninedeenees 0°C to 70°C 
e Storage temperature rANGe ............ccc ccc cce cece nent eee es eee ee sees eaeeaeeaeeneeneeeenetneenes —65°C to 150°C 
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Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM MAX 


Supply voltage 


i. 


erating free-air temperature 


SYMBOL 
Low-level input voltage p88 
a 

: 


Vor Low-level output voltage Voc=Min | 
lop=Max, = Viy4=Min 


Input current at maximun Voo=Max, V=5.5V 1 nk 
input voltage 7 

High-level input current Vec=Max, V\=2.7V P80 
Low-level input current Voc=Max, V,=0.5V a) 


; ; Voc = Max 
Short-circuit output current (Note 2) 40 
Total with 
Total with 


Note 1: All typical values are at Voc=5V, T,a=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Supply current 


Switching Characteristics, Voc =5V, T,g=25°C 


t Propagation delay time, 
PLH low-to-high-level output 
t Propagation delay time, 
PHL high-to-low-level output 


#For load circuit and voltage waveforms, see page 3-12. 


C, =15pF, R, =2802 
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3-TO-8 LINE DECODERS/DEMULTIPLEXERS 


Feature 


e Designed Specifically for High Speed Memory Decodes and 
Data Transmission Systems 

¢ Incorporate 3 Enable Inputs to Simplify Cascading and/or Data 
Rejection 

¢ Contains Two Fully Independent 2-to-4 Line Decoders/ 
Demultiplexers. 


Description 


This device is designed to be used in high performance 
memory-decoding or data-routing applications requiring very short 
propagation delay times. In high-performance memory systems this 
decoder can be used to minimize the effects of system decoding. 
When employd with high-speed memories utilizing a fast enable 
circuit the delay times of this decoder and the enable time of the 
memory are usually less than the typical access time of the 
memory. 

This means that the effect system delay introduced by the 
schottky-clamped system decoder is negligible. 

The S138 decodes one of eight lines dependent on the 
conditions at the three binary select inputs and the three enable 
inputs. Two active-low and one active-high enable inputs reduce 
the need for external gates or inverts when expanding. A 24-line 
decoder can be implemented without external inverters and a 
32-line decoder requires only one inverter. An enable input can 
be used as a data input for demultiplexing applications. 


Schematics of Inputs and Outputs 


Voc 


50 2 NOM 


Vec 
2.8 k922 NOM 


INPUT OUTPUT 


Pin Configuration 
DATA OUTPUTS 


co i 


Voc: is a a 


GAA GB G1 
ee rma pres ameter” 


ENABLE 


‘y 


SELECT 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Table 


INPUTS 


OUTPUTS 
ENABLE | SELECT 


Gi G2" |YO v1 Y2 v8 v4 YS Ye V7 Y1 Y2 Y3 Y4 |YO v1 Y2 v8 v4 YS Ye V7 Y6 Y7 


oS Os ae Ae aes As es A 
—- FT FT TF OT TT eK Lh 
me @& as a Fe Fre x 
a . fF F © frre x x«< 
Ir-treuwrgrexXx x 
2 es es ae oe os See 
+X 2 tt te Trt st 
2 Re Se Se oe os Se ee oe 
tit te Ft rT se = 
2 ee ee 2 ee So Ee ee OG SM 
oe a en es Re OR es Ss SR 
I ee fs 2 Ss Ss Ss Ss 
et 2 2 eee eS Ss 


* G2=G2A+G2B 
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Absolute Maximum Ratings 


© Supply Voltage, VCC siwsccsisniencreciaestees ssi is indashat sb vatestn sed ota ierbicon aren setae yea eR pra aaue stp nnaseetams 7V 
® -INOUL VONEIE i sccschsiscossoceisnsusnepesiacanincadeareimi sda) eeoinsrsoneerereseeres suasavenee teen sei teen dganedanee lee 5.5V 
e Operating free-air temperature range SAS 2.0.0.0... eect terete renee —55°C to 125°C 

TS og eatsiceoce tents tieeen cuenta dened plane eae omeeaae 0°C to 70°C 
® Storage temperature range .............cccccceeeeeneeee tense een aneesareteca tert eeaa ere cen enna nies —65°C to 150°C 


Recommended Operating Conditions 


PARAMETER 


SYMBOL PARAMETER TEST CONDITIONS 


High-level input voltage 2 


nn 
i 
pe eee 7 
Vik 


Input clamp voltage Voc=Min, |=—18mA —1.2 
i Vec=Min V\,=Max 2.5 3.4 ? 
Vou High-level output voltage log=Max  Vi,=Min 27 34 
. Voc =Min Vi= Max 
Vo Low-level output voltage lo. =Max — Viq=Min V 
Simmer iecwnves [fa 


input voltage 
Voc=Max, V\=2.7V 


Voc =Max 
(Note 2) 


Voc=5.25V, See Note 3 
Note 1: All typical values are at Voc=5V, Ta=25°C 


Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
Switching Characteristics, Vcc =5V, Ta=25°C 


LEVELS 
of DELAY 


2 


teLH 


teHL 


* te.4=propagation delay time, low-to-high-level output* teu. =Ppropagation delay time, high-to-low-level-output 
#For load circuit and voltage waveforms, see page 3-12. 
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DUAL 2-TO-4-LINE DECODERS/DEMULTIPLEXERS 


Feature 


e Designed Specifically for High Speed: 
Memory Decoders 
Data Transmission Systems 

¢ Schottky Clamped for High Performance 


Description 


This schottky-clamped TTL MSI circuit is design- 
ed to be used in high-performance memory- 
decoding or data routing applications requiring very 
short propagation delay times. In high-performance 
memory systems this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a fast 
enable circuit the delay times of this decoder and 
the enable time of the memory are usually less than 
the typical access time of the memory. This means 
that the effective system delay introduced by the 
schottky-clamped system decoder is. neglible. 
The S139 comprises two separate two-line-to-four- 
line decoders in a single package. The active-low 
enable input can be used as a data line in 
demultiplexing applications. 

All of the decoders/demultiplexers feature fully buf- 


OUTPUTS 


Function Table 


INPUTS 


ENABLE | SELECT 
G 


Pin Configuration 


SELECT 
ENABLE jesse, 
2G 2B 2YO 2Y1 ~~ 2Y2 


DATA OUTPUTS 


1G 1B 1¥O 1Y1 1y2 


ENABLE 


SELECT DATA OUTPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


fered inputs, presenting only one normalized load 
to its driving circuit. All inputs are clamped with high- 
performance Schottky diodes to suppress line- 
ringing and simplify system design. 


Function Block Diagram and Logic 


ENABLE G1 


SELECT | *' 


INPUTS BI 


DATA 
OUTPUTS 
O 


ENABLE G2 


SELECT 
INPUTS | B2 
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Absolute Maximum Ratings 


® SUDDIV VOWAGE, VCC: scisicisacteescayasesiesasncyecateticrutenenedodsgvundeyeedeicdaavoionmnsi ti bmlersanncnnnpeutaatoadealian 7V 
® (ADU VONAGE: cc saccesricinssacecdunaatidueapsrtarteed inodinbaamindarseeniteentannnis labetiaiadsettdcueiantiereciyeesestaetss 5.5V 
e Operating free-air temperature range 545S............cccce cece eee rete ee ee eee eee tetas —55°C to 125°C 

YC Ne ea ee ree nT Te Tt nr 0°C to 70°C 
e Storage temperature range ............. cece cece reece eee ee eee eee eet een eaeee ee eea ene eeetesan es —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM. MAX UNIT 
4.75 5 5.25 


OL 
——— =55 126 
Ta Operating free-air temperature °C 
) 70 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONS MIN Hee MAX | UNIT 


Supply voltage 


Voc=Min Vi =Max 
lop =Min Vin=Min 


Voc= Max 
(Note 2) 


Supply current Vocg=Max 


Note 1: All typical values are at V..=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Short-circuit output current 


Switching Characteristics, Vcc =5V, TA=25°C 


PARAMETER’ | FROM(INPUT) | TO(OQUTPUT) cue TEST CONDITION# | MIN TYP MAX | UNIT 


| | 
ia aly 
Rt trale | ty 
2 


For load circuit and voltage waveforms, see page 3-12. 
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DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 


Feature 


¢ Permits Multiplexing from N lines to 1 line 
e Performs Parallel-to-Serial Conversion 


e Strobe (Enable) Line Provided for Cascading (N 


Lines to n Lines) 


¢ High-Fan-Out, Low-lmpedance, Totem-Pole 


Outputs 


¢ Fully Compatible with most TTL and DTL Circuits 


Description 


This monolithic data selectors/multiplexers con- 
tains inverters and drivers to supply fully complemen- 
tary, on-chip binary decoding data selection to the 
AND/OR invert gates. Separate strobe inputs are 
provided for each of the two four line sections. 


Function Table 


SELECT 
— DATA INPUTS | STROBE | OUTPUT 


BA | CO C1 C2 C3 


O 


x< 


ae See Ca A a ee Gea) mee 
Loar, 2a ee 
<x KK KK K Te XK 
<x KX KX K LTT KK XK 
x KX DTK KKK XK 
rc- KK KK KK XK 


prereeresle 
crecacare|< 


Schematics of Inputs and Outputs 


EQUIVALENT OF TYPICAL OF BOTH 
EACH INPUT OUTPUTS 


Voc -- —— Voc 
50 2 NOM 
2.8k2 NOM 
INPUT —— 
OUTPUT 


Pin Configuration 


STROBE A DATA INPUTS OUTPUT 
Vec 2G inicio 


af 
2C3 2C2 2c1 


ee 
OG geen: 
. he 
° 103 .1C2 . tC? 160 1Y 
6 ee ee 
eB BiniG 


STROBE. By OUTPUT GND 
1G SELECT DATA INPUTS 1Y 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Functional Block Diagram 


STROBE 1G (, ) 
(ENABLE) ——o8 S 


t 
: 


16 | | 
JY 
= 


1COre 


1 i 
|| Fos 


Y 


—— 


i 
8 JL : 


(ENABLE) (15) 
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Absolute Maximum Ratings 


e Supply voltage, VCc .................... Spe pac eate ct contey ie dsiaeih bebo uradoduapie tes cateenbee sun nsaseencateusceteaeeeiaes 7V 
© TOG VONAGE vee anise scske cae nea vasa oceania aa ewe ac paneat ede pee econ agienpee ets setniaes ieee scenes 5.5V 
e Operating free-air temperature range 54S ........... ee peoeasocabeeumeteaateaacaantenesss oie =§5°C to 125°C 

CS. pct aep oes inctnshesesacconeteniere siete oees 0°C to 70°C 
e Storage temperature range .............cccccecec cece reece eee eeeeeeceeeeeeeeneeeceeeeaeaeeeeeeneaees —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN MAX UNIT 
5.25 
[Ton High-level output current EE 
[lon [Low-level output current { 


ee ce 

: a 
ili aia 7 a 
SYMBOL PARAMETER TEST CONDITIONS 1 ie) 1) MAX | UNIT 


Lee High-level input voltage 


alec llc 7 |. 08, 
input clamp voltage Voo=Min, h=—18mA ei 

ain Vie a 
moe [Siete er On elas lon=Max Vw=Min [74 | 27. 34. 


V 
: Vec=Min ViL=Max 
Vo Low-level output voltage lo. =Max  Vig=Min V 
Input current at maximum _ ee 


| ly | High-level input current Voc=Max, V,=2.7V a 
i ed Low-level input current Voc=Max, V,=0.5V 


I 


| I¢g | Supply current = sid current Voc=5.25V, (Note 3) | 4570 | mA 


Note 1: All typical values are at V..=5V, T,=25°C. 
Note 2: Not more than one output should Be shorted at a time, and the duration should not exceed one second. 
Note 3: I,, is measured with the outputs open, and all inputs ground. 


Switching Characteristics, Voc =5V, Ta=25°C 


es ee 


toy 
teLy | 
teHL | 


#For load circuit and voltage wave forms, see page 3-12. 
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QUADRUPLE 2-TO-1-LINE DATA SELECTORS/MULTIPLEXERS 


Features 


¢ Buffered Inputs and Outputs 

¢ Schottky clamp provides improved AC per- 
formance. 

¢ Selects four of eight data inputs with single select 
line and over-riding strobe. 


Applications 


e Expand Any Data Input Point 

e Multiplex Dual Data Buses 

¢ Generate Four Functions of Two Variables (One 
Variables is Common) 

e Source Programmable Counters 


Description 


This monolitic data selector/multiplexer contains in- 
verters and drivers to supply full on-chip data selec- 
tion to the four output gates. A separate strobe input 
is provided. A 4-bit word is selected from one of two 
sources and is routed to the four outputs. 

A single select line, S, is used to select one of the 
two multiplexer input words. When the select is 
LOW, the A input word is present at the output. 
When the select is HIGH, the B input word is pre- 
sent at the output. 


Function Table 


| sTRoBe | setect | A [ B | Y 


X 
Le 
H 
X 
X 


Pin Configuration 


INPUTS 
Vcc STROBE 4A 48 


OUTPUT 
4Y 


INPUT. 
UTS OUTPUT 
3A 3B 3Y 


SELECT 1A 1B 1Y 2A 2B 2Y GND 
~ INPUTS OUTPUTS puts OUTPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Function Block Diagram 


aisles 


(11) 


(10) 


(14) 


; 
D6 
: 


(13) 


JE 


STRQBE (15) 
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Recommended Operating Conditions 
| O 


SYMBOL PARAMETER | 
5 


; 4 
Eee | High-level output current | 


MAX 


Zz 
= 
= 
= 
= 


on] a 
po], on 
on 
= 


MIN 


on 
a 
= 
on 


Supply voltage 


> 


Low-level output current 


Operating free-air temperature 
SYMBOL PARAMETER 


High-level input voltage 


74 
Vec=Min V4, =Max 2.5 3.4 
V High-level output voltage aed a V 
Vo. Low-level output voltage vcore ‘eee V 
lo. = Max Viq=Min 
Input current at maximun Voc=Max, Vj=5.5V 
input voltage 


sorGnmt | 


Iie Low-level input current Voc=Max | S or G input 
V,=0.5V A or B input 


| los Short-circuit output current Voc=Max (Note 2) 
=Max (Note 3) 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


| 
oO — 
° 3 
> 


70 


oO 


TYP 
n (Note 1) 


M MAX | UNIT 


Low-level input voltage 


on 
7 


mA 
mA 


| 
£ 
Oo 

| 
— 
2) 
oO 


“J 
oO 


NO 
> 


Vec 50 


Note 3: Icc is measured with 4.5V applied to all inputs and all outputs open. 


Switching Characteristics, Voc =5V, Ta = 25°C 


PARAMETER™* FROM (INPUT) 


* tpLH=propagation delay time, low-to-high-level output. 
* tpy_=propagation delay time, high-to-low-level output. 
For load circuit and voltage waveforms, see page 3-12. 


teHL 
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QUADRUPLE 2-TO-1-LINE DATA 
SELECTORS/MULTIPLEXERS (INVERTED DATA OUTPUTS) 


Features 
Pin Configuration 


INPUTS INPUTS 


e Buffered Inputs and Outputs 


e Converted outputs provided. re OUTPUT —-——~ OUTPUT 
Vcc STROBE 4A 4B 4Y 3A 3B 3Y 


10] 
e 


I 


Applications {_} 
+} Le} Le] LJ Le 


e Expand Any Data Input Point ik wy sd bs ~ —<s 
e Multiplex Dual Data Buses TW eUTS OUTPUTS OUTPUTS 
e Generate Four Functions of Two Variables (One 

Variables is Common) Suffix-Blank: Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 


¢ Source Programmable Counters 


Description | 
Function Block Diagram 


This monolitic data selector/multiplexer contains in- 
verters and drivers to supply full on-chip data selec- 
tion to the four output gates. A separate strobe input 
is provided. A 4-bit word is selected from one of two 
sources and is routed to the four outputs. The S158 
presents inverted data to minimize propagation delay 
time. 


Function Table 


INPUTS 


STROBE SELECT A 


OUTPUT 
Y 
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Recommended Operating Conditions 


SYMBOL 


Supply voltage 


High-level output current 


< 
Q 
oO 


lot Low-level output current | 
Ta Operating free-air temperature 
TYP 


PARAMETER MIN (Note 1) 


a4 [| 
Low-level input voltage V 
ef 


SYMBOL 


Input clamp voltage Voc=Min, |=—18mA 
High-level output voltage Yecr Mile ML = vee [54 V 
lox=Max, — Viy=Min 27 3.4 


Low-level output voltage Vec=Min, Vi. =Max 
lop=Max, Vjy4=Min 


Ssh 
Input current at maximun _ _ 
High-level input current Veo =Max |SorGinput or G input a 
mA 


V 
V 
V 
V 


IH 
IL 
IK 
OH 

Vor 


Vi=2.7V A or B input 


Low-level input current Voc=Max | S or G input 
V,=0.5V A or B input 


Short-circuit output current Voc=Max (Note 2) -40 -—100 A 


Supply current 39 61 
Ce 


Note 1: All typical values are at Voc=5V, Ta=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: Icc is measured with 4.5V applied to all inputs and all outputs open. 

Note 4: A inputs at 4.5V, B,G,S, inputs at or, and all outputs open. 


Switching Characteristics, Voc =5V, Ta =25°C 


= a 
tPHL 
* tp_H=propagation delay time, low-to-high-level output. 


* tpH_=propagation delay time, high-to-low-level output. 
#For load circuit and voltage waveforms, see page 3-12. 


IL 
loc 
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SYNCHRONOUS 4-BIT COUNTER: BINARY, SYNCHRONOUS CLEAR 


Feature 


Internal Look-Ahead for Fast Counting 
Carry Output for n-Bit Cascading 
Synchronous Counting 
Synchronously Programmable 

Load Control Line 

Diode-Clamped Inputs 


Description 


This synchronous, presettable counter features an 
internal carry look-ahead for application in high- 
speed counting designs. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change coinci- 
dent with each other when so instructed by the 
count-enable inputs and internal gating. 

This mode of operation eliminates the outputs coun- 
ting spikes that are normally associated with asyn- 
chronous (ripple clock) counters. A buffered clock 
input triggers the four flip-flops on the rising (positive- 
going) edge of the clock input with form. 


This counter is fully programmable; that is the out- 
puts may be preset to either level. As presetting is 
synchronous setting up a low level at the load input 
disables the counter and causes the outputs to 
agree with the setup data after the next clock pulse 
regardless of the levels of the enable inputs. 

The clear function is asynchronous and a low level 
at the clear input sets all four of the flip-flop outputs 
low regard less of the levels of the clock, load, or 
enable inputs 


Absolute Maximum Ratings 


74S 


e Storage temperature range ...........ccccceseeeeeeee anes 


Supply Voltage, Veg: cccssswerneesrcvassensntienecteancaesees 
®. (NDOT VONAGE ci iicccsiseserscweiaiacaerinersenintenisrecaeess 
Operating free-air temperature range 54S ........ 


Pe 0°C to 70°C 


Pin Configuration 


OUTPUTS 
ENABLE 


Suffix-Blank: Plastic Dual In Line Package 


Suffix-J : Ceramic Dual In Line Package 


The carry look-ahead circuitry provides for cascading 
counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this 
function are two counter-enable inputs and a ripple 
carry output. Both count-enable inputs (ENABLE P 
and ENABLE T) must be high to count, and ENABLE 
T is fed forward to enable the ripple carry output. 
The ripple carry output thus enabled will produce a 
high-level output pulse with a duration approximately 
equal to the high level portion of the Q, output. The 
high-level overflow ripple carry pulse can be used 
to enable successive cascaded stages. Transitions 
at the ENP or ENT are allowed regardless of the level 
of the clock input. 


ae 


GD54/74S163A 


Typical, Clear, Preset, Count, and Inhibit Sequences 


Illustrated below is the following sequence: 
1. Clear outputs to zero (synchronous) 
2. Preset to binary twelve 
3. Count to thirteen, fourteen fifteen, zero, one, and two 
4. Inhibit 


: 
| 


A ne ee Bassa as pease anes eee fee ay _ _ _ 
| 
l eee 
B U j 
INPUTS ee eee 
Cc | | | 
| ee St ESET eas Ppa od ee es Pate sec) ee en ze 


= = 


OUTPUTS j | 
an anced 
' 
Qp I | 


| 
RIPPLE-CARRY | 
OUTPUT y12 


9 
count a_— INHIBIT ————————_> 


SYNC 
CLEAR PRESET 


ASYNC 
CLEAR 
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Recommended Operating Conditions 
MIN OM MAX 


SYMBOL PARAMETER 
5 5.5 


Supply voltage (84 | 45 5 6.6 
74 | 475 5 5.25 


— 
== 
i 


= 
as 
N 


= 


Clock frequency 
Width of clock or clear pulse 
Width of clear pulse Release time 


Data inputs A.B.C.D. 
Enable P or T 
Operating free-air temperature —55 . 125 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN TYP saat Sea MAX | UNIT 


| Vy | High-level input voltage 


—— Low-level input voltage eee ad 


/ Vix | Input clamp Input clamp voltage si Vec=Min, |=—18mA 


Voc=Min, Vy =Max a a a 
High-level output voltage cc ae ee V 


Low-level output voltage Vec=Min, Vy. =Max 


WDi—s~ is] — 
&/ A] NM 


V 
loc =Max, Viy4=Min o 

Input current at maximun Vec=Max, V=5.5V , 

input voltage 

Higrievel input curent | Yoo= Max vue Te 
Low-level input current rs 


Short-circuit output current van (Note 2) 
Supply current [oS i RAE Ew 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
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GD54/74S163A 
Switching Characteristics, Voc =5V, Ta=25°C 


PARAMETER* FROM (INPUT) TO (OUTPUT) TEST CONDITION# MIN TYP MAX 


Ripple carry 


Enable T Ripple carry 


* fmax=maximum clock frequency 

* tpLH=propagation delay time, low-to-high-level output. 

* tpH_=propagation delay time, high-to-low-level output. 

Note 1: propagation delay for clearing is measured from the clock transition for the S163A. 
#For load circuit and voltage waveforms, see page 3-12. 


Function Block Diagram 


6 
Tp. , D 


—— CARPY 
>is 
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GD54/74S169A 


SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


Features 


e ’LS169A—binary counter 

e Fully synchronous operation for counting and 
programming. 

e Internal look-ahead for fast counting. 

e Carry output for n-bit cascading. 

e Fully independent clock circuit. 


Description 


These synchronous presettable counters feature an 
internal carry look-ahead for cascading in high-speed 
counting applications. Synchronous operation is pro- 
vided by having all F/Fs-clocked simultaneously, so 
that the outputs all change at the same tintre when 
so instructed by the countenable inputs and inter- 
nal gating. This mode of operation helps eliminate 
the output counting spikes that are normally 
associated with asynchronous (ripple clock) 
counters. A buffered clock input triggers the four 
master-slave flip-flops on the rising edge of the clock 
waveform. 


These counters are fully programmable; that is, the 
outputs may each be preset either high or low. The 
load input circuitry allows loading with the carry- 
enable output of cascaded counters. As loading is 
synchronous, setting up a low level at the load-input 
disables the counter and causes the outputs to 
agree with the data inputs after the next clock pulse. 


The carry look-ahead circuitry permits cascading 
counters for n-bit synchronous applications without 
additional gating. Both count-enable inputs (P and 
T) must be low to count. The direction of the count 
is determined by the level of the up/down input 9 
When the input is high, the counter counts up; when 
low, it counts down. Input T is fed forward to enable 
the carry outputs. The carry output thus enabled will 
produce a low-level output pulse with a duration ap- 
proximately equal to the high portion of the Q, out- 
put when counting up, and approximately equal to 
the low portion of the Q, output when counting 


down. This low-level overflow carry pulse can be us- 


Pin Configuration 
DATA INPUTS 


Voc 


D ENABLE GND 
Pp 


DATA INPUTS 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


ed to enable successively cascaded stages. Tran- 
sitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. All inputs 
are diode clamped to minimize transmission-line ef- 
fects, thereby simplifying system design. 


These counters feature a fully independent clock cir- 
cuit. Changes at control inputs (enable P, enable T, 
load, up/down), which modify the operating mode, 
have no effect until clocking occurs. The function 
of the counter (when enabled, disabled, loading, or 
counting) will be dictated solely by the conditions 
meeting the stable setup and hold times. 


Mode Select Table 


— — Action on 
Rising Clock Edge 


Load (i~Q)) 
Count up 

Count down 

No change (Hold) 
No change (Hold) 


i: Data Inputs 
Qi Outputs 
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Absolute Maximum Ratings 


© RUDDY VO Ve crrssscisaccar spose saantany vies eacecca teaquamanenidncntedeetancesoaaesyeiuem eileen ern 7V 
@s AAD VOUS sete cca becgoaeet es eas carat een see ar atctetevecnasseessanesaneavadsamedneiaataontevassnteaes sagnceetesiiseatuctaiaes 5.5 
e Operating free-air temperature range 548 ou... ieee eeeeeeeeeeeeeeeeeeeeeeeeneees —55°C to 125°C 

COS poctnctstethaeeiteest sane eendinereamenteamamadypeiteass 0°C to 70°C 
e Storage temperature range .............cc ccc cccccceccececceseecseeceseeeuseesaeenes pehneecease: —65°C to 150°C 


Function Block Diagram 


54S169A, 74S169A BINARY COUNTERS 


CLOCK > 
DATA A 
LOAD 


i 
pm. 
owen CoP CK 
mat: Pe fts 
(4) ——— 


DATA B 


DATA C 


mrap uy SS 


(ee: (11) 
heat De Ft’ « 
{iB Dac mo ; 
ae 

mi] UL ——__} $$ 


wee fH PL 
‘5 fr L, oo) eee 
li | Ce OUTPUT 
+s) 
a} 


GD54/74S169A 


Timing Diagram 


| S169A Binary Counters 
Typical Load, Count, and Inhibit Sequences 


LOAD 
A = SESS ad Sap eres ae =e = SEP ea) a= ZS ST 
rr TD eae 2a ws ae ara STR IE CR aD 2S SED 
Cc | el 2a ee aSses ss Sear a EE ad taeda as od 
D  _ —=s Ere se ams SS [=a RSD es aD Sa eros aan 
CLOCK 


a 
RIPPLE = = 
CARRY 


{| = 1k count ur INHIBIT — COUNT DOWN ——> 


Sequence 1: Load (preset) to binary thirteen 

Sequence 2: Count up to fourteen, fifteen, zero, one and two 
Sequence 3: Inhibit 

Sequence 4: Count down to one, zero, fifteen, fourteen and thirteen 
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Recommended Operating Conditions 


ee eee 
ini pf} Em 
Clock frequecy 


te S—Sid 
cabePort [i 
fr 


Up/Down 


Operating free-air temperature 54 26 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN ne 1) MAX | UNIT 


Low-level input voltage V 


Input clamp voltage Vec=Min, |=—-18mA 
Voc=Min, Vip =Max 


High-level output voltage ' : 
Vec=Min, Vip =Max 
Low-level output voltage lo = Max, Vig=Min 
Input current at maximum Voc=Max, Vj=7V 1 
input voltage 


Vi 
ea 
i 
pa oh ov ho 
pa 
a 


< 


Low Level Input Voc =Max Enable T | 
Short-circuit output current | Voo=Max (Note 2) -—40 —100 
Supply current Vcc =Max (Note 3) 100 160 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Note more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: I¢c is measured after applying a momentary 4.5V, then ground, is applied to the CLOCK with all other inputs grounded and the outputs open. 


Vin 
Vit 
Vik 
Vou 
Vor 
he 
loc 
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GD54/74S169A 


Switching Characteristics, Voc =5V, T,=25°C 


TEST CONDITION MIN TYP MAX UNIT 
40 55 MHZ 


Enable T Ripple 
Carry 


* fmax=maximum clock frequency. 

tpLy=propagation delay time, low-to-high-level output. 

tpLy=propagation delay time, high-to-low-level output. 
** The propagation delay from UP/DOWN to RIPPLE CARRY must be measured with the counter at either a minimum or a maximum count. As the 
logic level of the up/down Input is changed, the ripple carry output will follow. If the count is minimum, the ripple carry output transition will be in 
phase. If the count is maximum, the ripple carry output will be out of phase. 
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GD54/74S174 


HEX D-TYPE FLIP FLOPS SINGLE RAIL 
OUTPUTS, COMMON DIRECT CLEAR 


Feature 


e Contains Six Flip-Flops with Single-Rail Outputs 
e Buffered Clock and Direct Clear Inputs 
e Application Include: Buffer/Storage Registers 
Shift Registers 
Pattern Generators 


Description 


These monolitic, positive-edge triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop 
logic. All have a direct clear input. 

Information at the D inputs meeting the setup time 
requirements is transferred to the outputs on the 
positivegoing edge of the clock pulse. Clock trig- 
gering occurs at a particular voltage level and is not 
directly related to the transition time of the positive- 
going pulse. When the clock input is at either the 
high or low level, the D input signal has no effect 
at the output. 

These circuits are fully compatible for use with 
most TTL or DTL circuits. 


Function Table (each flip-flop) 


. INPUTS OUTPUTS 


*t=transition from low to high level. 

*Qo=the level of before the indicated steady state input conditions were 
established. 

X=irrelevant 

L=low level (steady state) 

H=high level (steady state) 


Absolute Maximum Ratings 


® SUDO VONEIC, VOC siccnissscsediineesssteeersssscicseim 


e Input voltage 


e Operating ee -air temperature range Sia eetees 


e Storage temperature range ...................ccce eee ees 


eeseneeeeeeeeceeeeee eee eee eee eee eee ee ee eee eee eee eee 


Pin Configuration 


6Q a al 


ei vo 
Lae Earl oe pec: 


FB lel 


= 
CLEAR PEE: CLEAR fee: 
ro, 


CLEAR 1Q 1D a S oD Ea GND 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J  : Ceramic Dual In Line Package 


Schematics of Inputs and Outputs 


EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS 


— ao Vv 
50 2 NOM = 


INP 
UT OUTPUT 


5.5 
pidehitelnacpnetapewleninabectisenuesteeses —55°C to 125° 


C 
0°C to 70°C 
—65°C to 150°C 


GD54/74S174 


Recommended Operating Conditions 


V Supply voltage at 7 = 
- 

. 74 4.75 5 5.25 
[to | Hiahevel output caren mA 


lot Low-level output current ae mA 
Clock frequency 


| ma 
| MHz 
= 
| ty | setuptime — f Batenpat 

Clear inactive-state —2———j = 
[| Datahodtime —C=“‘“‘CS™S™*dSOC*#éCRSC#C“(N#“N#USN#NNNN N vw 


| 54 | —5 
Operating free-air temperature 74 
74 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


~ 
SYMBOL PARAMETER TEST CONDITIONS MIN mael 1) MAX | UNIT 


[st 08 


ViK Input clamp voltage Vec=Min, |=—-18mA Pte | ov 
| | Vec=Min Vy=Mex | 84 | 25 34 
Vv High-level output voltage ce . V 
: Veco=Min Vii = Max 
Low-level output voltage lop=Max — Vig=Min V 
Input current at maximum Voo=Max, V=5.5V 
input voltage 


tw | High-tever input current Voo=Max, V=2.7V rT S*~*~*~«SO pA 
Low-level input current Vec=Max, V,=0.5V 


p=? | ma 
‘ : Veco =Max _ = 
bos Short-circuit output current (Note 2) 40 100 


Supply Q 


Note 1: All typical values are at Voc=5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Switching Characteristics, Vcc =5V, Ta =25°C 


SYMBOL PARAMETER TEST CONDITION# MIN TYP MAX 
I tree! Maximum clock frequency 


t Propagation delay time, high-to- 
PHL low-level output from clear 

t Propagation delay time, low-to- 
PLH high-level output from clock 

t Propagation delay time, high-to- 
PHL low-level output from clock 


#For load circuit and voltage waveforms, see page 3-12. 
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GD54/74S174 


Function Block Diagram 


(3) (2) (4) (5) (6) (7) (11) (10) (13) (12) (14) (15) 
1D 1Q 2D 2Q 3D 3Q 4D 4Q 5D 5Q 6D 6Q 


D Q D Q D Q D Q D Qk D Q 
o> CK o> CK o> CK o> CK o> CK a> CK 
CLEAR i CLEAR } CLEAR / CLERA : CLEAR CLEAR 


cLock = >< 
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GD54/74S175 


QUAD D-TYPE FLIP-FLOPS WITH CLEAR 


Features 


* Contains Four Flip-Flops with Double-Rail Outputs Pin Configuration 


e Buffered Clock and Direct Clear Inputs 
e Individual Data Input to Each Flip-Flop 
e Applications: 

Buffer/Storage Registers 

Shift Registers 

Pattern Generators 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


Description 

_ This monolithic, positive edge-triggered flip-flops 
utilize, TTL circuitry to implement D-type flip-flop 
logic. 

Information at the D inputs meeting the setup time 
requirements is transferred to the Q outputs on the 
-positive-going edge of the clock pulse. Clock trig- 
gering occurs at a particular voltage level and is not 
directly related to the transition time of the positive- 
going pulse. When the clock input is at either the 
high or low level, the D input signal has no effect 
at the output. 


Function Block Diagram 


Function Table 


INPUTS OUTPUTS 
CLEAR CLOCK D | a a 


L X 
H , 
H ha 
H L 
*t=transition from low to high level 


*Qo=the level of Q before the indicated steady-state input conditions 
were established. 


<Mmiex< 


os 1 


GD54/74S175 


Absolute Maximum Ratings 


® SuUOply VONAGE: VW he oecereviescecenieececceredceravl dununnk pinnae aednwateeutnenuncercea sean deetsacanennrasbeemaruamaiienies 7V 
MW WDE VONAGE iciiscaseiesatwesdnaraieeetewennavendeeensaad nce iu naneshaciiannbeie reasid wees ondsts seeaoier teas tuatiaatenees 2.0V 
e Operating free-air temperature range S45 ........... etter —55°C to 125°C 

| POS crsetorecenectgahadcuinesdedececatae-ncueenecaatuee O°C to 70°C 
e Storage temperature range ........... peta dughaninuag oaducateouesccnenmeschanaeasaicecesecceeeneners —65°C to 150°C 


Recommended Operating Conditions 


PARAMETER 


He 
wi Sette C—=“s*~*S*sé~srSC“‘“‘QCOCC*dSC 


Operating free-air temperature —55 125 
i a @) | 70 
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GD54/74S175 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL | PARAMETER 


ee 
Vit Low-level input voltage Ee} et 
[aoe 


Vik 
Vou High level output voltage Vec=Min Vi, =Max 2.5 3.4 
lon=Max Vi4=Min 27 64 
VoL Low-level output voltage Vec=Min V\_=Max 
lo. =Max Vi4=Min 
Input current at maximum Voc=Max, V,=5.5V 
input voltage ' 


Lie: High-level input current Voc =Max, V;=2.7V : 
. li Low-level input current Vec=Max, V,=0.5V » 


TYP 


MIN (Note 1) MAX 


TEST CONDITIONS 


2 


= 


Short-circuit output current Voc =Max (Note 2) -40 


Ie 
loc Supply current Voc =Max (Note 3) 


Note 1: All typical values are at Voc=5V, T,=25°C. 

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 

Note 3: With all outputs open and 4.5V applied to all DATA and CLEAR inputs, Ic¢c is measured after a momentary ground, then 4.5V applied to the CLOCK 
input. 


AB 
> 


3 
> 


60 


l 
—_ 
oe Ke) 
o}O - 
3 
> 


Switching Characteristics, Veo =5V, Ta =25°C 


SYMBOL PARAMETER ~ TEST CONDITION# 
| fen | Maximum clock frequency 


Propagation delay time, low-to- 
high-level output Q from clear 


teLH 


Propagation delay time, high-to- 


tPHL C,=15pF, R, =2k2 


low-level output Q from clear 
t Propagation delay time, low-to- 
hel high-level output from clock 
t Propagation delay time, high-to- 
Plat low-level output from clock 


#For load circuit and voltage waveforms, see page 3-12. 
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GD54/74S240,S241,8244 


OCTAL TRI-STATE BUFFERSI/LINE DRIVERS/LINE RECEIVERS 


Features 


Pin Configuration 


e TRI-STATE outputs drive bus lines directly 
® PNP inputs reduce DC loading on bus lines $240 
e Hysteresis at inputs improves noise margins Vec ~ - OA4 ~ 2A3 ~ DA2 1Y4 2A1 
e Typical Io. (sink current) 
54S: 48mA 
74S: 64mA 
e Typical Io4 (Source current) 
54S: —12mA 
74S: —15mA 
e Typical propagation delay times 
Inverting 4.5 ns 
Noniverting 6 ns 
e Typical enable/disable times 9 ns 1G 1A1 Bo a a cS a B 2Y1 GND © 
e Typical power dissipation (enabled) 
Inverting 450 mW 


Noninverting 538 mW 
$241 


a — = - = = a = = 1¥4 2A1 
Description 7 
These buffers/line drivers are designed to improve 
both the performance and PC board density of TRI- 
STATE. buffers/drivers employed as memory- 
address drivers, clock drivers, and bus-oriented 
transmitters/receivers. Featuring 400 mV of 
hysteresis at each low current PNP data line input, 
they provide improved noise rejection and high fa- 
nount outputs, and can be used to drive terminated 


z 1G 1A1 2A4 1A2 LS) a ca 7 2Y1 GN 
lines down to 133 Q ° 


Function Tables $244 


a 1V¥1 2A4 1Y2 2A3 1Y3 2A2 scl 2A1 
54S/74S8240 54S/74S244 


G 


| INPUTS | INPUTS —_| OUTPUTS 


a Bo o a a a a a 2Y1 GND 
Z 
H 
L 


5-64 
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Function Block Diagram 


$240 


$244 


OUTPUTS 


GD54/74S240,$241,$244 


Absolute Maximum Ratings 


Me IY VON, Ve a ect atiert crease cient pcees agen susies sone eaveeas idee soubenaurenaseeneas uendeeusereeandmenisiectaatice 7V 
DU, VOM AOS recs oceccad a cncaneetainessseerccsuuccbiuorenueeweucsarveuasuiceee esas teenh mea eta neteotiee wre neoxezoe nas 5.5V 
¢ Operating free-air temperature range 54S ................0... Seeusessuideeucteeenasesceee —-55°C to 125°C 

WOO bessnieeuenisoeaewseeantaeeteweaewtasamieenteusreson: 0°C to 70°C 


e Storage temperature range ..............ccccccccccccceccececceececeecucueceeaecueeesaeeneaeensaees —65°C to 150°C 


Recommended Operating Conditions 


ve [awe pete 
Te mene pep ed 
er 
=” = 

ce 


Low-level output current 
Operating free-air temperature 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS MIN ae 1 MAX 


High level input voltage | 


cz 
: 


Vec=4.75V, Vin=2V 27 

Vit=0.8V, loy=—3 mA 2.4 3.4 V 
Voc=Min, Vip=2Vv 

Vit =0.5V, lo4y=Max 

Vec=Min 
Vi;L=0.8V, Viy=2V 


sy Off-State Output Current, Voc=Max, Vo=2.4V 50! uA 
O2ZH High-level Voltage Applied V;, =0.8V Vyy=2V H 
Off-State Output Current, Voc=Max, Vo=0.5V A 
OZL Low Level Voltage Applied Vit=0.8V Viy=2V M 
Input Current at Maximum = _ 


High level input current Voc =Max, V,;=2.7V 


Low level input current Vec=Max, V,=0.5V 


Short Circuit Output Current 


Voc = Max(Note 2) 


Outputs 


mA 
High 54S241/4| . 95 147 
748241/4 95 160 


Outputs 7 


54S240 100 145 
m 


Supply Current 


N 


100160 
54S241/4 120 170 


120 


Outputs 
Disabled 


Note 1: All typical values are Voc =5.0V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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GD54/74S240,S241,S244 


Switching Characteristics, Voc =5V, Ta=25°C 


SYMBOL| PARAMETER CONDITIONS MIN TYP MAX UNIT 


4 
1 


Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


oO 4 
oO Fé 
54/74S241 ,244 10 15 


54/74S240 


54/74S241,244 


6.5 10 
54/74S240 10 15 


Output Enable Time to 
Low Level 


Output Enable Time to 
High Level 


Output Disable Time 
from Low Level 


54/74S241,244 


54/74S240 


54/74S241 ,244 


Output Disable Time 
from High Level 


APPLICATIONS 


54S/74S241’S USED AS REPEATER/LEVEL RESTORER 


DRIVER RECEIVER 
1/8 ‘S241 1/8 ‘S241 


LONG ee 
REPEATER REPEATER REPEATER 
1/8 ‘S241 1/8 ‘S241 1/8 ‘S241 
INPUT ro ~ = OUTPUT 
Cae ~< 
a r Ae 


thd 


0.3V. INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT INPUT OUTPUT 
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GD54/74S242, $243 


QUADRUPLE BUS TRANSCEIVERS 


Features 


¢ Two-Way Asynchronous Communication Bet- 
ween Data Buses 

¢ P-N-P Inputs Reduce D-C Loading 

e Hysteresis (Typically 400 mV) at Inputs Improves 
Noise Margin 


Description 


These four data line transceivers are designed for 
asynchronous two-way communications between 
data buses. They can be used to drive terminated 
lines down to 133 ohms. 


Function Table 


$242 $243 
Control Data Port Data Port 
Inputs Status Status 


H H 
L H * * * * 
H L ISOLATED ISOLATED 
L Li | O | O 
* Possibly destructive oscillation may occur in the transceivers are 


enabled in both directions at once. 
| = Input,O = Output,O = Inverting Output 


Absolute Maximum Ratings 


me UO ON a cee tate re ak Gee inten te asa orden ico ance eapeeennsece sain nananraneoenneteia 7V 
MD DUE VOM as rcsscisseastecs testes coe tans taeda td etree deen yeaiengys aonwmeiemuieen deaseienmence anne eueustonsene'ens 5.5V 
e Operating free-air temperature range 545 oo... ec cccccc esc ceeeeeeaeeeeneeeeennens =55°C to 125°C 

Oy aces oad aa nee anet eee arate eran raetiee 0°C to 70°C 
@ Storage temperature ANGE ...........c cece cece ccc cecceeeeeeeeeeeeuceseeeeeeeeeeeaeesereneaeenenees —-65°C to 150°C 
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GD54/748242,$8243 


Recommended Operating Conditions 


SYMBOL PARAMETER 


lot 


UNIT 


| 
SS 


a Low-level output current 


—50 129 
Operating free-air temperature | 54 | 


= 
> 


=. 


° 


74 0 70 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (note 1) MAX | UNIT 
High level input voltage en 
| 64 | | 

eee ppd 
input clamp voltage Vec=Min, |=—18 mA Lee ee 
Hysteresis 

Vec=4.75V, Vip=2vVv 2.7 

V;=0.8V, lon=—1 mA 
Von High-level output voltage 2.4 3.4 

Vec=Min, Vip=2v 2 

ViL=0.5V, lou =Max 

Voc=Min V\4=2V 0.25 0.4 
Vai Low level output voltage Vi, =0.8V Io, =Max 74 | 025 05) V 


Off-State Output Current, Voc=Max Vo=2.4V 50 
High level Voltage Applied VL =0.8V ViyW=2V 

Off-State Output Current, Vec=Max Vo=0.5V 0 
Low Level Voltage Applied Vi, =0.8V Viy=2V 

Input Current at Maximum _ _ 


Wee High level input current Vec=Max V|=2.7V Po 50 


| 
oO 


RS 


V 
A 
A 
A 


mv 
mM 
m 


he Low level input current Voc =Max V,=0.5V 
AnyG fo 
Short Circuit Output Current —50 =229 

Outputs ‘ih 

High 

748245 

Outputs 
a 


548242 
748242 100 150 
548243 120. 170 


120 


Outputs 
Disabled 


Note 1: All typical values are Voc =5.0V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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GD54/74S242,S243 


Switching Characteristics, Voc =5V, Ty = 25°C 


Propagation Delay Time 
Low to High Level Output 


Propagation Delay Time 
High to Low Level Output 


Output Enable Time to 
Low Level 


Output Enable Time to 
High Level 


Output Disable Time 
from Low Level 


Output Disable Time = 548242 


from High Level = 748243 
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GD54/748251 


DATA SELECTORS/MULTIPLEXEPS WITH 3-STATE OUTPUTS 


Feature 


Pin Configuration 


e Three-State Outputs Interface Directly with 
System Bus DATA INPUTS DATA SELECT 
e Performs Parallel-to-Serial Conversion 
¢ Complemently Outputs Provide True and Inverted 
Data 
-e@ Fully Compatible with Most TTL Circuits 


Description 


These monorithic data selectors/multiplexers 
contain full on chip binary decoding to select one- 
of-eight data sources and feature a strobe controll- 


ed three state output. The strobe must be at a low YW STROBE GND 
. a ———_—_nneeeeeeeee te, ane 

logic level to enable these devices. The three-state DATA INPUT OUTPUTS 

outputs permit a number of outputs to be connected Suffix-Blank: Plastic Dual In Line Package 

to a common bus. When the strobe input is high, Suffix-J  : Ceramic Dual In Line Package 


both outputs are in a high impedances state in which 
both the upper and lower transistors of each totem- 
pole output are off and the output neither drives nor 
loads the bus significantly. When the strobe is low, 
the outputs are activated and operate as standard 
TTL totem pole outputs. 


Function Table Schematics of Inputs and Outputs 


INPUTS OUTPUTS 


SELECT STROBE 


EQUIVALENT OF EACH INPUT TYPICAL OF BOTH OUTPUTS 


= 


Voc 


2.8 k2 NOM 


INPUT -- 


LaolPrraiarrna 
Lrrereairirlr x 


rrr rr re es 


Itiirirreereer x 


H=high logic level, L=low logic level 
X=irrelevant, Z=high impedance (off) 
DO, D1 ...D7=the level of the respective D input 


GD54/74S251 


Absolute Maximum Ratings 


@ Supply voltage, VOC ou... cece cecccceccccecececuecececeesceuucceusceuusceeescecenseeesceetetinteseeseneesere. 7V 
© TINO VOWS secs eras rc sebeipty nets naai ne ae tassane op keeanencenes ceciesvaertesetenanessonaiawancedvinnnomaaesietsd sicslaenien 5.5V 
© Off-state output voltage .................cccccccccccscscececcseccecccecersecaceseccaecesteneveesseusuescaseeaseenecaens 5.5V 
e Operating free-air temperature range 54S 00.0... cece ccc cccecececucecucaceceucueneucecs —55°C to 125°C 

OD: ance seas sacdanneceartdeetenieenrssaseuiiedseetennaeetes 0°C to 70°C 
e Storage temperature range ............... ccc ccccccccccececcececececcescecececesecececueeeusensens —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER MIN NOM 


Low-level input voltage 


Input clamp voltage Vec=Min, |=—-18mA 
Vec=Min Vip =Max 
lon =Max Viq=Min 
Vec=Min Vip =Max 
lo, = Max Vin=Min 
Off-state output current Vec=Max, Vo=2.4V 
high-level voltage applied Vin=Min, Vy =Max 
Voc =Max, Vo=0.5V 
Vin=Min, Vi, =Max 


High-level output voltage 


Low-level output voltage 


Input current at maximum 


input voltage Veg ow WnooY 


Voc =Max, Vj=2.7V 
Voc =Max, V,=0.5V 


Vcc=Max (Note 2) —40 


Vec=5.25V, All inputs at 4.5V 
All outputs open 


Note 1: All typical values are at Voc=5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, Voc =5V, Ta =25°C 


PARAMETER FROM (INPUT) TO (OUTPUT) TEST CONDITION# MIN TYP MAX UNIT 


A, Bor C (4 level 
A,B, oF C (3 levels 


#For load circuit and voltage waveforms, see page 3-12. 


Cc. =1 5pF 
R,=2802 
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Switching Characteristics, Vcc =5V, Ta=25°C 


TO (OUTPUT) TEST CONDITION# MIN TYP MAX UNIT 
t 13 19.5 
store : 
3 19.5 
Strobe W 
4 
5 
Strobe Y 


21 
1 . 
14 
* te.y=propagation delay time, low-to-high-level output 


5 
* tpx.=propagation delay time, high-to-low-leve output 
* tpz41=output enable time to high level 


* tpz.=output enable time to low level 
* tpyz=output disable time from high level 
* tp_z=output disable time from low level 


#For load circuit and voltage waveforms, see page 3-12. 


Function Diagram (Positive Logic) 


STROBE (7) 
(ENABLE) 
(4) 
DO 
p12 
6 (2) 
5 
a8 (1) : > 2 OUTPUT Y 
DATA (6) 
INPUTS ) 5, (15) OUTPUT W 
- (14) 
13 
Be (13) 
p72! 
(11) 
A | 0 q> 
DATA (10) 
SELECT < B | >0 a> 
(BINARY) S 
C | 0 -> 
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QUAD DATA SELECTORS/MULTIPLEXERS: 
NON-INVERTED 3-STATE OUTPUTS 


Features 
Pin Configuration 
e TRI-STATE versions S157, S158, with same Keune 
pin-outs OUTPUT 


Vcc CONTROL 4A = 4B 


¢ Schottky-clamped for significant improvement in 
A-C performance 

e Provides bus interface from multiple sources in 
high-performance system 


Description 


These Schottky-clamped high-performance 
multiplexers feature TRI-STATE outputs that can in- 
terface directly with data lines of bus-organized 


systems. With all but one of the common outputs 
SELECT 1A 1B 1Y 2A 2B 2Y GND 


disabled (at a high impedance state), the low im- —_——_ ou TPUT MoU TPUT 
pedance of the single enabled output will drive the meee wei 

bus line to a high or low logic level. To minimize the Suffix-Blank: Plastic Dual In Line Package 
possibility that two outputs will attempt to take a com- Suffix-J Ceramic Dual In Line Package 


mon is designed such that the output disable times 
are shorter than the output enable times. 


This TRI-STATE output feature means that n-bit 
(paralleled) data selectors with up to 258 sources 
can be implemented for data buses. It also permits 
the use of standard TTL registers for data retention 
throughout the system. 


Function Block Diagram 


OUTPUT 
. SOR es 
Function Table ee. 


INPUTS OUTPUT 


OUTPUT | 
CONTROL SELECT A B 
H 


L 
L, 
L 
3 


Xx: Don't care ; 
Z: High Impedance (off) 
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Absolute Maximum Ratings 


® Supply Vonage: Ve iccsishcsceraissswacgwonedeceitinwesvoed seateaeesresteinbensiacs area getnsnaninnnaenstebeaeeesecaaceest 7V 
© TADUE VONGGE: ccieisatciitepetsecsset Segcdn salami aaeaagse caida rice se heaconan gery veceian cans erieedeomiesedenaseeen ten! 22 
e Operating free-air temperature range 54S 2.0.0... cece eee eeee ee ee etna eeeeeeeenes —55°C to 125°C 
| TAS cpesantedeareiecnseateractecsuideuss tineanpanonicietaees 0°C to 70°C 
© SlOFAGES TEMPESIAlUE TANGO ccsccasnnaisrsiecsivineceeeavsrcoracanserescsupadcncersereteursnverneds —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER | MIN NOM MAX __ 
V Supply voltage ps4 | 45 8S V 
— 4.75 5 5.25 ay 


High-level output current 
St : P Ze 
Low-level output current 6474 | 0 mA 


ina free-ai ture ° 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL | PARAMETER TEST CONDITIONS MIN rae MAX | UNIT 


High-level input voltage ee ee 


Low-level input voltage BBE V 
74{ 


Input clamp voltage Voo=Min, =—18mA 

Vou High-level output voltage Vec=Min Vi_=Max 54 | 2.4 3.4 V 
lon=Max Vj4=Min 24 3.2 
. Vec= Min, Vi, =Max 

Low-level output voltage lop =Max Vy4=Min V 
Off-state output current Voc =Max, Vo=2.4V 
02H | high-level voltage applied Vin= Min, 
Off-state output current Voc=Max, Vo=0.5V r 
02H —_| low-level voltage applied Viq=Min, s 

Input current at maximum _ oF 
a input voltage cca mama at 


High-level input current Voc=Max 100] uA 
Vi;=2.7V_ | Any other 50 


Ne Low-level input current Veo =Max mA 
vizo.sv [anyother [SD 


Short-circuit output current Voc=Max (Note 2) —-40 —100 
Outputs high 


All outputs disabled 


Note 1: All typical values are at Voc =5V, Tap =25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: loc iS measured with all outputs open and all possible inputs grounded while achieving the stated output conditions. 


Supply 
Current 


GD54/74S257 


Switching Characteristics, Voc =5V, Ty =25°C 


PARAMETER* FROM (INPUT) TO (OUTPUT) TEST CONDITION# 
t 
t 


Output 
Control 
Output 


MIN TYP MAX UNIT 
eae | 


Control 


* teLy= propagation delay time, low-to-high-level output, tpz, =output enable time to low level 
* toy, =propagation delay time, high-to-low-level output, t,,,,=output disable time from high level. 
* tpz,=Output enable time to high level, tp_z =output disable time from low level, 


#For load circuit and voltage waveforms, see page 3-12. 


Application Example 
8-WORD, 4-BIT MULTIPLEXER 


ENABLE a 
1/2 OF 
54LS/748139 
S; 
Si 
So 


WORD E_ WORD F WORD G WORD H 


$257 


1Y 2Y 3Y AY 


4-BIT 
DATA BUS 


Am25LS08 


Q, Q, Q, 


or 


GD54/74S280 


9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS 


Feature 


Pin Configuration 


e Generates Either Odd or Even Parity for Nine Data 
Lines 

e Cascadable for n-Bits 

e Can Be Used to Upgrade Existing Systems Us- 
ing MSI Parity Circuits 


INPUTS 


Description 


These universal, monolithic, nine-bit parity 
generators/checkers utilize schottky-clamped TTL 
high performance circuitry and feature odd/even out- 
puts to facilitate operation of either odd or even parity 
application. The wordlength capability is easily ex- 
panded by cascading. 

This device can be used to upgrade the perfor- 
mance of most systems utilizing the 180 parity SuffoeBlank. Plastic Dual In Line Package 
generator/checker. Although the S280 is im- Suffix-J  : Ceramic Dual In Line Package 
plemented without expander inputs, the correspon- 
ding function is provided by the availability of an input 
at pin 4 and the absence of any internal connection 
at pin 3. 


Function Table Functional Block Diagram 


OUTPUTS 


XODD ZEVEN 


H L 
L H 


r 
Y 


NUMBER OF INPUTS A 
THRU | THAT ARE HIGH 


=i 
i 


cp i: 


Tee 

wAltalk 
fai eel | 
g Je 
Y 
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Absolute Maximum Ratings 


@ SUPPly VOltAGE, Vog .......ccccecceecceccecceccuccuecaeccsecseceeceecaucsaecesseeceesteseusseuseuseeserscescesseceeccecceccs 7V 
© WNPUT VONAGE seaiie caictsercteaonanenapemanteenescaydancdestnnaoatcunneheanecsacousdaueeetsehanbedalomaclvdensaxesntecandaccis 5.5V 
¢ Operating free-air temperature range 54S ............... Sajpeiuewagacdescoeeeeet erin saan onceas —55°C to 125°C 

TB secs cereictcttestcccuch aatincsetesetieancwnaicacncs. 0°C to 70°C 
e Storage temperature range ................ceecceeccacccecceccecceccusceuceeceuces a aaoseeibe saat —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


| 


| ton High-level output current 


CC 
OL 
Ta 


Low-level output current 


N TYP 
(Note 1) 


Voc=Min V;,=Max 

lon=Max V;4=Min 

Vec=Max, V;, =Max 

lor =Max V;4=Min 
Input current at maximum 


input voltage ie a 


Voc =Max, Vj=2.7V 


Voc=Max (Note 3) 54 | oe ue 


Note 1: All typical. values are at Voc =5V, Ta=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 
Note 3: |,, is measured with the inputs grounded and outputs open. 
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Switching Characteristics, Vcc =5V, Ta =25°C 


* tpLH=Propagation delay time, low-to-high-level output. 
tpH_=Propagation delay time, high-to-low-level output. 


#For load circuit and voltage waveforms, see page 3-12. 
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GD54/74S299 


8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS 


Features 


Pin Configuration 


e Synchronous serial/parallel input-serial/parallel 
input 

Right shift and left shift functions 

Possible expansion of bit number 

3-state outputs eniees 
Common parallel input and output pins CONTROLS 
Direct reset input 


Description 


The GD54/74 S299 is a semiconductor integrated 
circuit containing an 8-bit serial/parallel input-parallel 
output shift register function equipped with 3-state 
outputs and direct reset input. 


Synchronous parallel loading is accomplished by tak- 
ing both function-select lines, SO and $1, high. This 
places the three-state outputs in a high-impedance 

state, which permits data that is applied on the in- 
put/output lines to be clocked into the register. 
Reading out of the register can be accomplished 
while the outputs are enabled in any mode. A direct 
overriding input is provided to clear the register Suffix-Blank: Plastic Dual In Line Package 

whether the outputs are enabled or off. Suffix-J |: Ceramic Dual In Line Package 


Function Table 


INPUTS INPUTS/OUTPUTS OUTPUTS 


FUNCTION | OUTPUT 
SELECT | CONTROL” 


Qao Qso Qco Qpo Qro Qro Qco Quo 
Qao Qso Qco Qpoo Qro Qro Goo Qho 


H Qan Qan Qen Qpn Qen Qrn Qen H Qe 
L Qan Qan Qen Qpn Qe, Qra Qen L Qe, 


* When one or both output controls are high the eight input/output terminals are disabled to the high-impedance 
state; however, sequential operation or clearing of the register is not affected. 


a...h=the level of the steady-state input at inputs A through H, respectively. These data are loaded into the flip-flops while the flip-flop outputs are isolated 
from the input/output terminals. 


Function Block Diagram 


Ze 
© tteEep 
54 aS 


GD54/74S299 


eee 


pall aie 
climmae 
= Kol | 
$—q_x iz a e|5| ale 
PTV ” 


GD54/74S$299 


Absolute Maximum Ratings 


SUI, WO eV ace, wupaersctc ten seeyaia eo anpetcnnaecpi ne nineseadnantacennineaeaneeasseantaeceaauaenemeeeead! vias 1 
© OUT VOWS seiche ee ecee ttetscecnanteneecancontesnacdiscentnvsamuies ce enmuieaneigeseeunsica ie msagcmrnneenosaies 5.0V 
® OR SIALG-OUID UE VOHAOS vaca sisataaneucansnuncnrenyvanssasierarescnansecuenessescet ent iniemeaubceanieeuamadetyankenebhinasn 5.5V 
e Operating free-air temperature range 54S ...... ieee cece cence ee eee ee eneneeeeeeeaes =55°G 10 129°C 

PAS. foci tintratautarenieueirusietenciyicheneeleeeeeenennenian O°G 170°C 
© StOOhAGe TEMPENAIUTE TANS scca ech cinadreicicwcrnarg-czdinneimenstsciisktiniuesecsdeucrieupnriwiee’s —65°C to 150°C 


Recommended Operating Conditions 


SYMBOL PARAMETER 


Supply Voltage 


High Level Output 
Current (Q, thru Qu) 
High Level Output 
Current (Q’a, Q'y) 


Low Level | oes | 
Current | oes | thru Qu) 


High Level Output 
Current (Q’,, Q'i) 


| Clock Frequency | Clock Frequency 


Width of 
clock pulse 


be (cl Width of en 
wiclear) clear pulse 
oo, 181 tt 


fetock 


ty(clock) 


Select 


Setup Time | data Hight | 71 
a 
epee |e 


TA Free Air Operating 55 125 70 "GC 
emperature 


* Data includes the two serial inputs and the eight input/output data lines. 
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Electrical Characteristics over recommended operating free air temperature (unless otherwise noted) 


| TYP 
SYMBOL PARAMETER TEST CONDITIONS MIN (Note 1) MAX | UNIT 


[Wn | Hiohievelinputvotege——SCSCiSSCSCSC‘“‘“~*S*S*éidCSSCSSCSC~ir( 

[va | towievetinputvotage Sd 

High-level Voc=MIN,  Viy=2V, 24 3.2 
output voltage Vi, =0.8V, — loy=MAX 


V..=MIN Vin=2V 
V Low-level output voltage ce IH 0.5 V 
" = ° Mee toe ts 
yA 


Off-state output Q, thru Q,, Vog=MAX, = Viy=2V, 
Current, 100 
high-level voltage 
applied 
=200 yA 

low-level voltage 
applied 
Input current at maximum Veg=MAX, V,=5.5V 1 nik 
input voltage 

High-level input A thru H, SO, S1 


Vo=2.4V 


Off-state output 
current, 


Q, thru Q, 


Vec=MAX, V,=2.7V A 


= 


on 
O 


output current (Note 2) —20 


Note 1: All typical values are at Voc =5V, T,=25°C. 
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second. 


Switching Characteristics, V..=5V, Ty =25°C 


FORM TO 
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT 
20 


t 


24 
G1,G2 | ay thua, 1018 
G1 ; G2 Qa thru Quy C, =5pF, R, =280 


Low-level input 


current 


| | 

ro} #& —_ 
o|o| | oO 
O}]0O/]?Ph o) 
= 

3 fal 5 


| 
£ 
ro) 
1} | 
ee 
oR Ke) 
O;oO 
= 
> 


NO 
NO 
on 


B 
> 


nk ck 
Wy] Ph 


ns 


C, =45_F, R, =280 


— 
oO 


c 12 


Note 3: Icc is measured with all outputs open, A, B, and C1 input at 4.5V, and C2, G1. and G2 inputs grounded. 
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OCTAL D-TYPE FLIP-FLOPS; 3-STATEOUTPUTS 
COMMON OUTPUT CONTROL COMMON CLOCK 


Feature 


D-Type-Flops in a Single Package 

3-State Bus-Driving Outputs 

Full Parallel Access for Loading 

Buffered Control Inputs 

Clock/Enable Input Has Hysteresis to Improve 
Noise Rejection 

e P-N-P Inputs Reduce D-C Loading on Data Lines 


Description 


These 8-bit flip-flops feature three-state outputs . 


designed specifically for driving high capacitive or 
relatively low-impedance loads. This is particulaly 
suitable for implementing buffer registers, 1/O port, 
bidirectional bus drivers, and working registers. 

The eight flip-flops are edge-triggered D-type flip- 
flops. On the positive transition of the clock the Q 
outputs will be set to the logic levels that were set 
up at the D inputs. 

A buffered output-control input can be used to 
place the eight outputs in either a normal logic state 
(high or low logic levels) or a high-impedance state. 
In the high-impedance state the outputs neither load 
nor drive the bus lines significantly. The high- 
impedance third state and increased drive provide 
the capability to drive the bus lines in a bus-organized 
system without need for interface or pull up com- 
ponents. 

The output control does not affect the internal 
operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are 
_in the high-impedance state. 


Schematics of Inputs and Outputs. 


2.8 k2 NOM 


INPUT 


Pin Configuration 


Vec 8Q 8D 


OTUPUT 1Q 
CONTROL 
(OE) 


1D 2D 2Q 3Q 3D 4D 4Q GND 


Suffix-Blank: Plastic Dual In Line Package 
Suffix-J : Ceramic Dual In Line Package 


OUTPUT 


Function Table 


a 


| OE CLK D | 
H 
L 
X 
X 


OUTPUT 


iG a a 6D 5D 5Q CLOCK 
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Absolute Maximum Ratings 


@ SUPOly VOUS VCC. icpeth tactic sie canton cessnmerdemame tenn onenad sete, ereraaneuscacenesaense tates eetcastnte: 7V 
© TINUE VON cance cpcats tne casei cane cre enstiateadatiotarceian vent arto vena: aah eucaaeeupasaaaawoatmatanmmicinenattes 5.5V 
© Operating free-air temperature range 54S 00.0... eee e eee eeee eee eeeeeeeeee eee —55°C to 125°C 

TAS aleseaia tenses nyse ets wuauneeceeaenensssecinaceu: 0°C to 70°C 
© Storage temperature ANGE ............cccc ce cec cece ec ee eee eteeneeeeeeneceeeeaeeeeneaeseseeeeeeeees —-65°C to 150°C 
© Oise OU VON Ae ac hanna cde recetined cs soncceneonie nea icdncesonicasce tent eaanermnasendeeercdoueaceteas 5.5V 


Recommended Operating Conditions 


oe PARAMETER 
Supply voltage 4. — 
High-level output voltage 


High-level output current 


—— 
Low-level output current 


Data wahdalsd time 


=" Width of clock or enable pulse 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SYMBOL PARAMETER TEST CONDITIONS hice 1) MAX | UNIT 


High-level input voltage 


=e 
| 54 
74 


ciel Vi, =Max 
High-level output voltage on=Max — V,,=Min 
Vec=Min Vi= Max 
Low-level output voltage ln Max Vjg=Min 
Off-state output current Voc=Max, Vo=2.4V 
high-level voltage applied Vin=Min, V\y=Max 
Off-state output current | Vog=Max, Vo=0.5V 
vet low-level voltage applied Vin=Min, V) =Max 


2.4 
2.4 
Input current at maximum | Vog=Max, V=5.5V 
input voltage 
Lie High-level input current Voc =Max, V,;=2.7V 
| le Low-level input current Voec=Max, V;=0.5V 
‘ : Voc =Max a = 
= Short-circuit output current (Note 2) 40 100 


=50 

1 

Supply current Voc =5.25V 90 140 
Note 1: All typical values are at Voc=5V, Ta=25°C. 


Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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Switching Characteristics, Voc =5V, Ta =25°C 


PARAMETER* | FROM (INPUT) 


Clock or enable 
at 17 
pte Output control C, =15pF, R, =2802, 


— az 
a Output control Any Q C,=5pF, R, =2802 (Note 1) 


fnax= maximum clock frequcncy 
to.4,= Propagation delay time, low-to-high-level output 
tp, =Propagation delay time, high-to-low-level output 
tpz,=Output enable time to high level 
tz 

Z 


pz. Output enable time to low level 
tp4z=Output disable time from high level 
tp,7= output disable time from low level 


Note 1: maximum clock frequency is tested with all outputs loaded 
#For load circuit and voltage waveforms, see page 3-12. 


Function Block Diagram 


1D (3) 2D (4) 3D (7) 4D (8) 5D (13) 6D (14) 7D (17) 8D (18) 
D D D D D D D D 
o> CK OP CK OP CK CK CCK o> CK CCK OPCK 
Q Q Q Q Q Q Q Q 
ENABLE 
CLOCK S ae 


; 
i 
<P 


OUTPUT (1) 
CONTROL - > 


1Q (2) 2Q (5) 3Q (6) 4Q (9) 5Q(12) 6Q (15) 7Q (16) 8O (19) 


5-87 


QUALITY ASSURANCE MANUAL 


1. INTRODUCTION | 
2. QUALITY ASSURANCE SYSTEM 
e 2.1 Quality Assurance at the Development State 
e 2.2 Quality Assurance at the Mass Production State 
— 2.2.1 Control of Material Purchasing 
— 2.2.2 Control of The Manufacturing Process 
— 2.2.3 Environment Control 
— 2.2.4 Control of Production and Instrument 


3. RELIABILITY TEST 
e 3.1 Principle of Reliability 
e 3.2 Reliability Test Items and Conditions 


4. SUMMARY 
5. HANDLING AND STORAGE INSTRUCTION 
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QUALITY ASSURANCE MANUAL 


1. INTRODUCTION 


In recent years, advances in intergrated circuit have been rapid with increasing density and speed ac- 
companied by decreasing cost. To meet these advances, there are three basic ingredients in the 
manufacture of reliable integrated circuits. | 


First, The device must be designed with the user’s applications and reliability reguirements in mind. 
Secondly, The device must be manufactured with the optimum technology for the application. 
Thirdly, Controls must be established to assure maintenance of the quality/reliability levels. 
Goldstar Semiconductor has a Quality Assurance System and conducts extensive reliability testing to 
supply it’s customer’s needs. 

This report presents Quality Assurance System and Reliability test results of Goldstar Semiconductor 
Company Products. 


2. QUALITY ASSURANCE SYSTEM 


To ensure that customers are satisfied with the products that are supplied, quality assurance programs 
are used at both the design and manufacturing phases, focusing on the following points: 


(1) In the development stase, reliability is designed into products. A through evaluation of reliability 
is performed to ascertain whether the design will lead to the desired quality and reliability. 

(2) Efforts are made at the manufacturing stage of quality control to assure that quality and reliability 
are built into products. Intermediate, final, and quality assurance inspection are used to vey that 
the desired quality and reliability have been achieved. 

(3) Information with regard to quality is fed back in a timely manner so that the required corrective | 
action can be taken by quality assurance personal. 


2.1 Quality Assurance at the Development Stage 


It is not an exaggeration to say that the fundermental quality and reliability of a discrete semiconductor 
device or an intergrated circuit is determined at the design stage. Thus, to eliminate design problems 
and provide design improvements while attaining the desired quality and reliability, design reviews are 
performed on prototypes assure product quality. Particularly in the case of intergrated circuits, bread- 
board models of the circuit using standard components can be an effective means of evaluating the 
required characteristic and quality. In addition CAD technology may be used to aid in the design of 
circuits and devices based on design standards. 


Between the development stage, and mass production, there are two steps of prototype and aS 
production (trial mass production). ; 


At the prototype development stage, new theories, technologies and concepts are used by the develop- 
ment department to design and produce a new product. To determine whether the desired goals for 
characterstics, ratings, and reliability have been met, primary type test is performed at this stage. Bas- 
ed on these results, thorough investigations are made by both the engineering and quality assurance 
departmanents. Should product deficiencies arise, inspections and failure analysis are performed to 
enable improvements of the development prototype. 


At the pre-production stage, the production department produces sufficient products having quality 
equal to or superior to the prototype. At this stage, secondary type test is used to verify quality. The 
required product specifications, operation instructions, drawings, etc., are produce at this stage in ad- 
dition to the required manufacturing facilities. 


6-3 


QUALITY ASSURANCE MANUAL 


2.2 Quality Assurance at the Mass Production Stage 


At the mass production stage, the production department takes over production of product based on 
production planning. To maintain equal or better quality than that obtained in previous stages, carefull 
control of materials purchasing, production processing, environment and facilities is performed. In ad- 
dition, in process inspections and final inspections provide the required information with regard to par- 
tiality completed and completed devices to assure overall quality. 


2.2.1 Control of Materials Purchasing 


While the responsibility for quality of individual materials purchased from vendors based on drawings 
and purchase specifications is the responsibility of the vendor, the corporation provides data from in- 
coming inspection of sampled products as a means of monitoring quality and assuring materials quality. 


Selection of vendors is made adopter an investigation of quality control, management, facilities and 
production capacity of the vendor, placing heavy emphasis on quality. Next, a meeting is held with 
the vendor concerning the purchase specifications, and prototypes or sample evaluations are used 
to verify quality at the beginning or a purchase cycle or after a change in manufacturing method or 
specifications. | 


2.2.2 Control of the Manufacturing Process 


To prototype products of high quality in an economic manner, quality must be built-in at the manufactur- 
ing stage. To do this, work is carried out in accordance with operation instructions and check sheets 
are used to control those aspects of manufacturing that could affect quality. For example, such infor- 
mation as the purity of water, atmosrhere, furnace temperature and gas flow are recorded. In addition, 
because of their great influence on diffusion, diffusion depth and surface density are recorded and 
used as control data for process conditions. Also, operations such as wire bonding which are affected 
by differences of individuals have been fully automated to contribute to product uniformity. 


In-process inspections and final inspections are performed to evaluate product quality including out- 
ward appearance, dimensions, structure, as well as mechanical and electrical characteristics. The data 
obtained by such inspections is fed back to earlier processes to maintain and improve product quality 
as well as reduce variations in these areas. 


Wafer processing and assembly inspections are part of the in-process inspection program, each con- 
tributing to the concept of building in quality at the manufacturing stage by providing self checks and 
the inspections performed by the quality control dopartment. A final inspection of all products is per- 
formed to verify electrical characteristics as well as outward appearance of products. In addition, to 
improve product quality uniformity, debugging is used as a means of eliminating products which do 
not meet quality specifications. Again, data from these inspections are useful in quality control. 


Products which have passed final inspection are then subjected to quality assurance inspections. This 
is a form of overall inspection from the standpoint of the end user and is used to accept or reject pro- 
ducts on a lot basis, including tests of outward appearance, electrical characteristics, thermal and 
mechanical environment, and endurance. As an additional control test, samples are made periodically 
for evaluation of reliability. These tests include those of electrical characterics, thermal and mechanical 
environment, and endurance for long periods of operation. The information on quality obtained by such 
quality assurance inspections is fed back in a timely fashion to the related departments, enabiling the 
maintenance and improvement of quality as well as providing a means of predicting product quality 
in the market palce. 
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STANDARD ASS’Y FLOW CHART OF GSS | 


Wafer 
Foil Mount 
Wafer Sawing 


Q.C Monitor 
* DI Water RESISTIVITY 
* Visual | VISIUAL 


Die Bond 


Q.C Monitor APPEARANCE 


" Visual STRENGTH 
* Die Shear 


Wire Bond 


Q.C Monitor 
* Visual 
* Bond pull 
* Crater 


APPEARANCE 
APPEARANCE, STRENGTH 
CRATER 


3rd Optical Insp. 


Q.C 3/0 gate APPEARANCE 
* Visual 


Molding SPRIAL FLOW 


Q.C Monitor 
* Visual APPEARANCE 


* X-Ray Monitor X-RAY INSP. 


Deflash/Trim/Form 


Q.C Monitor 


: ; é . APPEARANCE/DIMENSION 
* Visual/Dimension 


Quality Assurance Manual 
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PROCESS TITLE QC POINT 


Solder-Dipping 


Q.C Monitor 

* Temp of S/Bath alia 
* Sn in Solder % OF Sn 

* Solderability APPEARANCE 


Ath Optical Insp 


4th O/Gate 
* Visual 


APPEARANCE 


Temp. cycle (Option) 


Mark & Cure 


Final Visual/Mech. 


Initial Class 


Burn-In (Option) 
Final Test 


Q.C Final Gate 


* Visual APPEARANCE 


* Electrical ELECTRICAL PARAMETERS 
* D.C & SPEED 
* FUNCTION 

RELIABILITY TEST ENVIRONMENTAL TEST 


Ea MECHANICAL TEST 
* 85/85 TEST AND ENDURANCE TEST 
LTPD: 10% 
* PRESSURE POT 
LTPD: 10% 
THERMAL SERIES 
LTPD: 10% 
LEAD INTEGRITY 
LTPD: 20% 
PHYSICAL DIMENSION 
LTPD: 15% 


* 


* 


* 
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FLOW CHART PROCESS TITLE QC POINT 


* RESISTANCE TO SOLVENTS 
§ LTPD: 15% | 
* SOLDERABILITY 
LTPD: 10% 
| Packing 
Q.C Pack Gate 
Ship 
* ESD MONITOR 
(ALL PROCESS) , 


2.2.3 Environmental Control 
In the semiconductor industry, the environment plays a large role in influencing product quality and 
reliability. Control levels for dust, humidity, and temperature are set and rigidly maintained. The gases 
or water used in the production plant are carefully controlled to ensure high level of purity. 


The control of dust is particularly important in reducing manufacturing defects and improving quality 
and reliability. For this reason the Corporation places heavy emphasis in this area, providing strict con- 
trols of working conditions and periodic checks to varify that these are being maintained. 


2.2.4 Control of Production Equipment and Instrumentation. 


The semiconductor industry is an equipment intensive industry having adopted a large variety of automatic 
equipment and high performance facilities to provide uniform high quality. The control of such equip- 
ment and instrumentation is extremely important in the manufacture of devices. For this reason, to 
eliminate loss of accuracy and equipment failures, periodic preventive maintenance and inspections 
are performed. 


3. RELIABILITY TEST 


3.1 Principle of Reliability 


The fundermental principles of reliability engineering predict that the failure rate of any group of devices 
as a function of time will follow a curve similar to Figure 1. The curve is divided into three regions: 
Infant Mortality, Random Failures and Wearout Failures. These regions describe the principal classes 
of failure mechanisms encountered in that portion of the life of a device. 


Infant Mortality represents the early life failures of a device. Failures in this region are usually associated 
with one or more manufacturing defects. After some period of time the failure rate reaches a low value 
or the Random failure portion of the curve that represents the useful portion of device life. Infant Mortal 


SLL TELE a FL a PS I TEE I ETD DIN TTL IR ID NRE GN SAE SEP A I SPY TET EET ITT STE TET, 
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failures are eliminated prior to customer shipment by high voltage cell stress, HTRB and reliability screen 
testing. (Baking, Temp Cycle, Burn-IN) 


Wearout failures occur at the end of the device’s useful life and are characterized byrapidly rising failure 
rate with time. This does not occur before hundreds of years for integrated circuits. 


Associated with each portion of the curve are specific failure mechanisms. These failure mechanisms 
have been extensively discussed in the literature. 


P (%) 
Infant Mortality Wearout 


Steady State 


TIME. t 


Figure 1. Reliability Life (Bath-tub) Curve 


3.2 Reliability Test Items and Conditions 
|. Group A: ELECTRICAL TEST 


MIL-STD-883C GOLDSTAR SEMI. | 
LTPD 2 : S/S = 266 
C = 26 
LTPD 3: S/S = 176 AQL = 0.04% S/S = 315 
C= 
LTPD 5: S/S = 105 
C 
Cc 
Cc 


TEST ITEMS. METHOD. 


1. STATIC TEST 
(AT 25°C) 


2. STATIC TEST = 
(AT MAX. OP. TEMP.) = 2 
3. STATIC TEST = 
(AT MIN. OP. TEMP:) = 2 
4. DYNAMIC TEST LTPD 2: S/S = 266 
(AT 25°C) =2 
5. DYNAMIC TEST LTPD 3: S/S = 176 
(AT MAX. OP. TEMP.) =2 
6. DYNAMIC TEST LTPD 5: S/S = 105 
(AT MIN. OP. TEMP.) C=2 


C=0 
7. FUNC. TEST LTPD 2 : S/S = 266 
(AT 25°C) C =2 
8. FUNC. TEST LTPD 5 : S/S = 105 
(AT MAX. MIN OP. TEMP.) C=2 | 
LTPD 2: S/S = 266 | 
C=2 
LTPD 3:S/S=176 | 
C=2 
72 


LTPD 5: S/S = 105 
C= 


11. SWITCHING 
(AT MIN. OP. TEMP.) 
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ll. Group B : Per Lot 


TEST ITEMS.  _ METHOD. 


Sub 1 
PHYSICAL DIMENSION 
Sub 2 
RESISTANCE TO SOLVENTS 


MIL-STD-883C GOLDSTAR SEMI. | 


n=2:c=0 n=2:c=0 


LTPD 15% S/S 
Cc 


Nil 
oh, 
oO 


Sub 3 
SOLDERABILITY TEST 


LTPD 15% S/S 
C 


LTPD 10% S/S 
Cc 


ll 
i) 
IN) 


Sub 4 
INTERNAL VISUAL & 
MECHANICAL 


n=1:c70 n=1:c=0 


Sub 5 
BOND STRENGTH 


Sub 6 
INTERNAL WATER 
VAPOR CONTENT 

Sub 7 

SEAL - 


FINE LEAK 
GROSS LEAK 


LTPD 5% S/S = 45 


LTPD 5% S/S = 45 
= C=0 


C=0 


Sub 8 

A) ELECTRICAL PARAMETERS 
B) E. S. D CLASSIFICATION 
C) ELECTRICAL PARAMETERS 


n=15:c=0 LTPD 10% S/S 


C 


Ze 
) 


Sub 1 
A) STEADY STATE LIFE TEST AT 125°C: 1000 HRS 
B) END POINT ELECTRICAL. LTPD 5% S/S = 77 LTPD 5% S/S = 77 
C= 1 . C= 1 
Sub 2 
A) TEMPERATURE CYCLE TEST COND. C TEST COND. C : 100 CYCLE 
, LTPD 15% S/S = 25, C = 1 |LTPD 15% S/S = 25,C = 1 
B) CONSTANT ACCELERATION TEST COND. E TEST COND. E 
| Y1 ORIENTATION ONLY Y1 ORIENTATION ONLY 
| C) SEAL 
FINE LEAK 
GROSS LEAK 
D) VISUAL EXAMINATION 


E) END POINT ELECTRICAL. 
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IV. Group D: PACKAGE RELATED TESTS 


TEST ITEMS. METHOD. MIL-STD-883C GOLDSTAR SEMI. 


Sub 1 
PHYSICAL DIMENSION 2016 |LTPD 15% S/S = 15/LTPD 15% S/S = 15 
C=0 C=0 


|Sub 2 
A) LEAD INTERGRITY LTPD 15% 


B) SEAL 
| FINE LEAK TEST COND. B 
GROSS LEAK TEST COND. C 


Sub 3 
A) THERMAL SHOCK 


TEMPERATURE CYCLE TEST COND. C : 100 CYCLE |TEST COND. C : 100 CYCLE 
MOISTURE RESISTANCE 
SEAL 
FINE LEAK TEST COND. B 
GROSS LEAK TEST COND. C 
VISUAL EXAMINATION 


F) END POINT ELECTRICAL. 


Sub 4 
A) MECHANICAL SHOCK LTPD 15% S/S = 15|LTPD 15% 
COND.B 

B) VIBRATION, VARIABLE TEST COND. A TEST COND. A 
FREQUENCY 

C) CONSTANT ACCELERATION TEST COND. E TEST COND. E 

Y1 ORIENTATION ONLY Y1 ORIENTATION ONLY 

D) SEAL 
FINE LEAK TEST COND. B TEST COND. B 
GROSS LEAK TEST COND. C TEST COND. C 

E) VISUAL EXAMINATION 


F) END POINT ELECTRICAL. 


Sub 5 
A) SALT ATMOSPHERE LTPD 15% S/S= 15/NOT BEING ? 
COND A C=0 
B) VISUAL EXAMINATION ; 
C) END POINT ELECTRICAL. 


Sub 6 
INTERNAL WATER : NOT BEING 
VAPOR CONTENT (5000 PPM) 


S/S = 15 
C=0 
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V. Group E : RADIATION HARDNESS ASSURANCE TESTS 


TEST ITEMS. vee? MIL-STD- 883C GOLDSTAR SEMI. 
Sub 1 
NEUTRON IRRADIATION 
A) QUALIFICATION 
B) QCl 


Sub 2 
STEADY-STATE TOTAL 
DOSE IRRADIATION 
A) QUALIFICATION 
B) QCl 
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FMA FLOW CHART 


PROCEDURE OF FAILURE ANALYSIS 


CUSTOMER _ — CLAIM, COMPLAINT 
SALES DEPT. : — IF REQUIRED, SEND DEVICE | 
FAILED TO QC DEPT. 
QC ‘a * FAILURE ANALYSIS 
PRODUCT _ __, ENGINEERING DESIGN (R & D) - — DETAILED INVESTIGATION. 
DEPARTMENT DEPARTMENT — CORRECTIVE ACTION 
— PREVENTION OF 
QC DEPT. REOCCURENCE 
SALES DEPT. | — REPORT THE RESULT 
- CUSTOMER. | - — ANSWER TO THE CLAIM. 


* FAILURE ANALYSIS 


<“Hircraca, Test EVALUATION 
HTRB 
ELEC. TEST 
DECAPSULATION 
u-SCOPE <VSUAL NSE EVALUATION 


RECORD 
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4. SUMMARY 


This report has presented quality assurance system and reliability test on GoldStar Semiconductor 
devices. According to the reliability test results and actual experimental data of operating life test, it 

_ is concluded that GoldStar devices are high quality devices and the incoming failure rate is expected 
to be less than 0.04%. 


5.HANDLING AND STORAGE INSTRUCTION 


5.1 HANDLING PRECAUTIONS 
For all devices, the following practices should be observed for protection against high electrical static — 
discharges. | 


5.1.1 Device leads should be in contact we a conductive material except ahien Baiiig tested or 
in actual operation. 


5.1.2 Conductive parts tools, fixtures, soldering | irons and handling equipment should be grounded | 
to handle the devices. 7 


5.1.3 Devices should not be inserted into or removed from test stations unless the power is off. 


5.1.4 Neither should signals be opeiee to the input while the device power supply is in an off 
condition. | | 


5.1.5 Operators should use grounded wiist straps and work conductive surfaces should be also 
grounded. | 


5.2 STORAGING PRECAUTIONS. 
There are several basic requirements in case of long term storage for semiconductor devices. 


5.2.1 Store the devices in a covered or sealed antistatic container. | 
5.2.2 Store the devices in an enviroment of no more than 60% relative humidity. 
5.2.3 Store the devices in a inert atmosphere not exceeding +125°C or no more than —55°C. 


5.2.4 Physical force is not permitted on any leads or plastic body when the devices are stored for | 
prevention damage of device. | 
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ORDERING INFORMATION 


ees 
Ordering Information 
Marking Code Formats of GS Biplar TTL are Shown as Following Example: 


Ex: GD 74 LS 373 A P 


(1) (2) (3) (4) (5) (6) 
(1) GD: Prefix of GS Digital IC 
(2) Operating Teperature Range 
74; 0°C to + 70°C 
54;-55°C to+125°C 


(3) Classification of TTL 
LS: Low Power Schottky TTL 
S: Schottky TTL 


(4) Consecutive Number to Indicate the Each Type 
(5) Alphabet: Series Impoved. 
(6) Package Type 

Blank : Plastic Dual In Line Package 


J : Cermic Dual In Line Package 
D : Small Outline Package 
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PLASTIC DIP 


(INCHES) 


[MAX [MIN | MAX | MIN | MAX 
[a | ores _|_o.77e | 0.743 | 0.760 | 1.013 | 1.040 | 1.243 | 1.270 
- 8 | 0245 | 0.266 | 0.245 | 0.265 | 0.263 | 0273 | 0695 | 0545 
[ec [0145 [0200 | 0145 | 0.200 | 0.145 | 0.200 | 0170 | 0210 


Fp | 0015 | 0.021 | 0.015 | 0.021 | 0018 | 0021 | 0.018 | 0.021 
[F |  tpooes | tvPo0es | —‘TyP0.0es | TvP0085 
[ae | ooo [oi | 009 | o11 | 009 | o11 | 009 | o17 
aw [ — | 007s | 0018 | 0.045 | 0.088 | 0005 | 0.06 | 009 
[—s_ | 0008 [0.015 | 0.009 | 0.015 | 0.009 | 0.015 | 0.009 | 0.015 _ 
TK | 0126 [0140 | 0.125 | 0.140 | 0.128 | 0140 | 0.125 | 0.140 
[4 | 0.300 [0.920 | 0.300 | 0.820 | 0.900 | 020 | 06 | 062 
Tw foe ioe [o> | toe | o> | 10°. oF | 10> 
Tw [| oo2 | — | oo2 | — [ooe [| — [oom | — 


(MILLIMETERS) 


SYMBOL 


[a | e.87 | 4056 | 1887 | 10.81 | 25.73 | 26402 | a187 | 30.26 
6.223 


p tor | or 
p= | 608 | 
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CERAMIC DIP 


(INCHES) 


pA PIN | 20PIN 
SYMBOL 
ee 


Poa | = CT coves | - [coves | — | 0985 | - | 
pp | 022 | 031 | o22 [031 | 022 | 031 | 0.614 
pc | = [ow [| = jJow | = [ow | = | 
| bd | oo1s [| 0.021 [| 0.015 | 0.021 | 0.015 | 0.021 | 0.015 | 

| 0.055 | 0.065 | 0.055 | 0.065 | 0.050 | 0.060 | 0.055 _| 


co 
(MILLIMETERS) 
rT 
| svmeo | a wa a 
[= [tees [| — | 19990 | — | 25019 | — | 32.766 
Te | ssa | 7.7ea | 5508 | 7.7e4 | 6500 | 7.7ea | 1306 | 13.96 — 
[ef sere Pp sre | | are | (|S 
—e[osar_| 0527 | 0387 | 0.527 | 0587 | 0607 | 0087 | 0.527 
TF po raer | test | 1.307 | 1051 | 1.27 | 1.624 | 1.307 | _1.651_ 
ae | 2286 | 2704 | 2.280 | 2.704 | 2.206 | 2704 | 2286 | 2794 
wf — [240 | — | 20a | — | 2e0 | — | 2480 
[a [e208 [0.305 | 0.203 | 0.305 | 0.203 | 0.908 | 0.203 | 0.308 | 
«| 3.175 | s.080 | 3.176 | 5.080 | 3175 | 5.080 | 3175 | 6.080 


pom fT oe tor |e | or | 108 
| ON | 0.051 | 0.152 | 0.051 
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SOIC 


[01s | o167 [018 | 0.167 | 0201 | 0209 | 0.201] 0.200 
[a | o0soasc | o.0s08sc | 0.080880 
[a [007 [ooi0 | 0007 | 0010 | 0008 | 0013 | 0008 | 0013” 
[x [0.004 [0.008 [0.004 | 0.008 | 0.004 | 0.008 | 0.004 | 0.008 ~ 
[o2es | 024s | 0226 | 0.248 | 0404 | 0.419 | 0.404” 
Pe fo | e» | o | & | o 
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GOLDSTAR SEMICONDUCTOR SALES NETWORK 


ASIA 


KOREA 


° KUM SUNG JUN SIN 


ELECTRONICS CO,. LTD. 
182-13, Jangsa-Dong, Chongro-Gu 
Seoul, Korea 

Tel:02-273-681 1-3/274-1911-2 

Fax:02-272-4367 


NAM SUNG ELECTRONICS 


70-12 Goe-Dong Choong-Gu 
Daegu, Korea 
Tel:053-423-0654 
Fax:053-423-6689 


SAM JIN ELECTRONICS 
671-1, Junpo 1 Dong Busanjingu 
Busan, Korea 

Tel:051-807-1717 / 1747 
Fax:051-807-6657 


SEOG YUNG ELECTRONICS 
182-2, Jangsa-Dong, Chongro-Gu 
Seoul, Korea 

Tel:02-273-6781 

Fax:02-273-6597 


° 


° 


° 


So 


3112 Sun-in B/D Young San 
K.P.0.Box 1148, Seoul, Korea 
Tel:02-273-7877 266-1940 
701-781 1/7814 
Fax:02-274-3291 


° WOO SUNG 


SEMICONDUCTOR 


5005Ho 22Dong Seonin Sangga 

16-1, Hangangro-2Ga, YongSan-Gu 

Seoul, Korea 

Tel:02-273-4730, 272-3874 
701-0291-4 

TIx:;WOOSEM K28711 

Fax:02-701-0295 


HONG KONG 


* GOLDSTAR (H.K.) LTD. 


Rm. 15018, World Wide House, 
19, Des Voeux Road, Central, 
Hong Kong. 

Tel:5-8456787 

Tlx:89860 GSH HX 
Fax:5-8459416 


* LUCKY-GOLDSTAR INT’L 
LTD. 


Rm. 3001, Gloucester Tower 
30th Fl. The Landmark 
Central, Hong Kong 
Tel:5-266402/7 

TIx:62711 LG! HX 

Fax:5-868 1460 


* : Sales Offices 
&: Sales Representatives 


SOKCHUN TRADING CO.,LTD. 


e FUTURISTIC ELECTRONICS 


COo., LTD. 

Flat.A-11,7/F Tonic Industrial Center 
No.26, Kai Cheung Rd. Kowloon Bay 
Kowloon,H.K. 

Tel:3-796-7968 

Tlx:52882 FETSC HX 
Fax:3-796-7420 


eSUN COMPONENTS LTD. 


1/F Hang Lung Bank Bidg. 
46-48 Granville Road 

Tsim Sha Tsui, Kowloon, H.K. 
Tel:852-3-3118321 

TIx:55858 ONFLO HX 
Fax:852-3-31 1-6715 


e TECHGROW LTD. 


4B Cheerful Comm. Bidg. 

116-118, Ma Tau Wai Rd. Hunghom, 
Kowloon 

Hong Kong 

Tel:3-764-3618 

TIx:32465 TGL HX 

Fax:3-764-1781 


INDIA 


* GOLDSTAR CO., LTD. 


Room 306-309 Parkash Deep Bidg. 
7, Tolstoy Marg. 

New Delhi 110 001, India 
Tel:91-11-3311899 

TIx:3161599 LGND IN 
Fax:91-11-3323754 


* LUCKY-GOLDSTAR INT’L 
CORP. 


Room 306-309 Parkash Deep Bidg. 
7, Tolstoy Marg. 

New Delhi 110 001, India 
Tel:91-11-3311899 

Tlx:3161599 LGND IN 
Fax:91-11-3323754 


e SEMICON TECH 


15, Amrut Hansoti Rd. 
Cama lane, Ghatkopar (W) 
Bombay 400 086, India 
Tel:91-22-5114789 
Tix:1172313 SMC IN 
Fax:91-22-5136940 


eSPARTEX SYSTEMS & 
SERVICES 


PVT. LTD. 


No. 68, Michael Palyam, 

Near Deccan Studio, C.V. Raman Nagar 
Post 

Bangalore 560 093, India 
Tel:91-812-56421 1 

TIx:8452190 MLHR IN 


°: Sales Distributors 


@ : Sales Representatives/Distributors 


JAPAN 


* GOLDSTAR JAPAN CO., LTD. 


Hon-Kan 9F. Akasaka Twin Tower 
17-22, 2-Chome, Akasaka, Minato-ku 
Tokyo, Japan 

Tel:03-224-0123 

Tlx:J22873 GSTOKYO 
Fax:03-582-7948 


e JAPAN MACNICS CORP. 


516, Imaiminami-Cho, Nakahara-Ku 
Kawasaki-City, Kanagawa-Ken, 211 
Japan 

Tel:044-7 11-0022 

TIx:28988 JAPMAC J 
Fax:044-711-2214 


eOHTORI CORP. 


9-8, 5 Chome, 
Nipponbashi, Naniwa-Ku, 
Osaka Japan 
Tel:06-643-1655 
TIx:526-7218 
Fax:06-633-5212 


e OKAMOTO MUSEN CO., LTD. 


TOKYO BRANCH 
3-2-17 Nozawa, Setagay-Ku 
Tokyo 154, Japan 
Tel:03-412-8211 

Fax:03-4 18-2555 


SINGAPORE 


* GOLDSTAR CO., LTD. 


8 Shenton Way 
#30-04 Treasury Bidg. 
S'pore 0106 
Tel:65-2243166 

Tix:RS 29118 GSSPO 
Fax:65-2240721 


* LUCKY-GOLDSTAR INT'L 
CORP. 


8 Shenton Way 
#39-03 Treasury Bldg. 
S'pore 0106 
Tel:65-2204566 
TIx:RS 33922 LGTSPO 
Fax:65-2249049 


e DYNAMAR HOLDINGS PTE 


LTD. 


109 Defu Lane 10 
Singapore 1953 

S'pore 1334 
Tel:281-3388 

TIx:RS 26283 DYNAMA 
Fax:281-3308 
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GOLDSTAR SEM 


THAILAND 


e DYNAMAR COMPUTER 


PRODUCTS Co., LTD. 


444 Ratchadapisek Road Samsennok 
Hauy Kwang Bangkok 10310 
Thailand 

Tel:662-51 1-5104, 511-4809, 511-4331 
Fax:662-512-1067 


TAIWAN | 


* GOLDSTAR CO., LTD. TAIPEI 
OFFICE 


 3F-4, No. 695, Tun Hwa South Road, Taipei 


Taiwan, R.O.C. 
Tel:02-755-6658 
Fax:02-702-0687 


* LUCKY-GOLDSTAR INT'L 
CORP. 


3F-4, NO. 695 

Tun Hwa South Road, Taipei, | 
Taiwan, R.O.C. . 
Tel:02-755-6648/6650 
Fax:02-702-0687 


e BRIGHT UP INDUSTRIES CO., 


LTD. 


12F, NO. 142, Chung-Hsiao 

E. Rd. SEC. 4 Taipei, Taiwan, R.O.C. 
Tel:02-773-2194/8, 776-5455/9 
Fax:02-751-9545 


e GOLDEN SEVEN ENTERPRISE 


CO., LTD. 


10th Fl. #95-1 Sung Chiang Rd. Taipei, 
Taiwan, R.O.C. 


mM: Sales Representatives 


EUROPE 


AUSTRIA 


* LUCKY-GOLDSTAR INTL 
CORP. 


Mariahilfer Strasses 77-79, 
1060, Wien, Austria 
Tel:222-933747 
Tix:134419 LG INTA 
Fax:222-933739 


-° E.S.L. HANDELSGES M.B.H. 


Wasagasse 26/3B 
A-1090,Wien, Austria 
Tel:222-310-1025 
Tix:135548 ESL A 
Fax:222-310-1027 


BELGIUM 
° MALCHUS ELECTRONICS 


Plantin-moretuslei 172 
B-2018 Antwerpen, Belgium 
Tel:3-2353272 

TIx:33637 MALCH B 
Fax:3-27 11049 


DENMARK 


° OLE WOLFF ELEKTRONIK 


APS. | 
Rodengvej 25, Dk 4180 Soro. 
Denmark 

Tel:3-633830 

Tix:40294 WOLFF DK 
Fax:3-630183 


FINLAND 
° ELDIS OY 


ICONDUCTOR SALES NETWORK | 


° COMPTOIR COMMERCIAL 


D’ IMPORTATION 


5, rue Marcelin Berthelot 
92160 Antony, France 
Tel: 1-4666-2182 : 
Tix: LORESOL 203881 . 
Fax: 1-4096-9226 


ITALY 
° DAEWON EUROPA SRL. 


Via lenardo da vinci, 43 
20090 Trezzano Sul Naviglio 

(Milano), Italy 

Tel:2-4450042 

Tix:323261 DWESKP 

Fax:2-4450184 


° MELCHIONIT S.P.A. 
Via P. Colletta,37 
20135 Milano, Italy 
Tel:2-57941 
Tix:320321 MELKIO | 
Fax:2-5461081 


NETHERLANDS 


° MALCHUS B.V. 


P.O. Box 4S 

3100AA Schiedem, Netherlands 
Tel:10-4277777 

Tix:21598 MALCH NL 
Fax:10-4154867 


NORWAY 


© FEIRING ELEKTRONIKK A/S 
P.O. Box 101, Bryn, 


09.507. 0611 Oslo 6, Norwa' 
ey - Niittyrinne 6, 02270, Espoo, Finland Tel:2-649070 
ae opps Tel:0-8039044 Tix:74592 FEIIK N 

eLUMAX INT’L CORP., LTD. eee 
14th Fl., 687 Ming Sheng East Rd. 
Taipei, Taiwan, R.O.C. FRA NC E Sp Al N 
Tel:02-7 15-5976 
eee Rpiie * LUCKY-GOLDSTAR INT’L 
Tix:22607 LUMAX CORP. ° INDUTRONIK;S.A. 
Angelita Cavero,9 
eUNITECH DEVICE CORP. PARIS OFFICE 28027 Madrid, Spain 
6F-2,No.142,Chung-Hsiao 4 7 Tel:1-741-8011 
E. Rd. SEC. 4 Taipei, Taiwan, R.O.C. | nes alialaod elmer Tix:47821 INTK E 
Tel:02-7760560/5 Tel: 1-4766-8888 Fax:1-742-6831 
beste nie Tix:640221F LGIPAR he a 
Fax:1-4766-1380 * LOBER, S,A. 
Monte Esquinza, 28 
1 AGEREP E-28010 Madrid, Spain 
7, rue Marcelin Berthelot aad eae E 
92160 ANTONY, France & --4-410-6968 
Tel:1-4668-6033 me | 
Tix:204871 GEPSI 
Fax: 1-4096-9226 
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GOLDSTAR SEMICONDUCTOR SALES NETWORK 


SWEDEN 


° MIKO KOMPONENT AB 
Seger Sbyvagen 3 
S-14502 Norsborg, Sweden 
Tel:753-89080 
Tlx:15023 MIKO S 
Fax:753-75340 


SWITZERLAND 


° ETRONICS AG 
Sonnenberg, P.O.B.23 
8103 Unterengstringen, Switzerland 
Tel:1-750-351 1 
Tlx:829055 AETR CH ~ 
Fax:1-750-3567 


TURKEY 


° COMTEC San. ve Tic. Koll. Sti. 


Hasanpasa, Ahmet Rasim Sok, 

No. 16 Kadikoy Istanbul, Turkey 
' Tel:1-337-2245 

TIx:29569 ELTS TR 

Fax:1-336-8814 


U.K. 


* GOLDSTAR CO., LTD. 


Goldstar House 264 Bath 

Road Slough Berkshire Sli 4EW 
 Tel:44-753-69 1888 

Tix:846284 GSUK G 

Fax:44-753-693061 


LUCKY-GOLDSTAR INT'L 
(U.K.)LTD. 


1-Fl, Califton House 83-89 
Uxbridge Rd. Ealing 
London W5 5TA, U.K. 
Tel:840-7111 

Tix:21765 LGIUK G 
Fax:840-1658 


* 


° KORD DISTRIBUTION LTD. 


Watchmoor Road Camberley 
Surrey GU15 3AQ., U.K. 
Tel:276-685741 

TIx:859919 KORDIS G 
Fax:276-691334 


W. GERMANY 


* GOLDSTAR Deutschland GmbH 


Zentrale Ratingen 
HarkortstraBe 41 
D-4030 Ratingen 
Tel:02102-4987-0 
TIx:8585262 GSDG D 
Fax:02102-49-9662 


* : Sales Offices 
m : Sales Representatives 


* LUCKY-GOLDSTAR INTL 
(Deutschland) GmbH 
Lyoner Stern Bidg. 
Hahnstrasse 70 
D-6000 Frankfurt Am Main 71 
W.Germany 
Tel:69-663-0070 
Tlx:4185337 LGIF D 
Fax:69-666-6865 


BECK GmbH & CO. 


ELEKTRONIK 


Bnauelemente KG. Postfach 

91,02 80 8500 Nuernberg 91, W.Germany 
Tel:0911-34050 . 

Tix:622334 BECK D 

Fax:091 1-340528 


OCEANIA 


AUSTRALIA 


° NOVOCASTRIAN 
ELECTRONIC 
SUPPLIES PTY LTD. 


24 Broadmeadow Rd. Broadmeadow 
NSW, 2292, Australia 

Tel:49-62-1358 

Fax:49-62-2005 


AFRICA 


EGYPT 


° HELIOPOLIS EST FOR 


IMPORT 
AND ELECTRICAL 


CONTRACTS 


13 El Somali St. El Korpa, Heliopolis 
P.O. Box 610 H.W. 
Tel:660793/674986 

Tlx:20348 MOMA 


NORTH AMERICA 


U.S.A. 


* GOLDSTAR TECHNOLOGY, 


INC. 

1130 East Arques Avenue, 
Sunnyvale CA 94086 
Tel:408-737-8575 
Fax:408-737-0186 


°: Sales Distributors 


* GOLDSTAR TECHNOLOGY, 
INC. EASTERN AREA OFFICE 


1821 Walden Office Square, Suite 426 
Schaumberg, IL 60173 
Tel:312-397-0004 

Fax:312-303-1121 


GOLDSTAR TECHNOLOGY, 
INC. WESTERN AREA OFFICE 


6576 Corte Cisco 
Carisbad. CA 92008 
Tel:619-931-7641 
Fax:619-931-9628 


* 


ALABAMA 


1 EMA WESTERN REGIONAL — 


OFFICE 


309 Jordan Lane N.W. 
Huntsville, AL 35805 
Tel:205-830-4030 
Fax:205-830-1947 


RESISTACAP, INC. 


P.O. Box 14069 

11547 S.Memorial Parkway 
Huntsville, AL 35815 
Tel:205-883-4270 | 
Fax:205-881-7624 


° 


ARIZONA | 


° ADDED VALUE ELECTRONIC 


DISTRIBUTION, INC. 
7741 East Gray Road. Suite #9 
Scottsdale. AZ 85260 
Tel:602-951-9788 
Fax:602-951-4182 


CALIFORNIA 
& HADDEN ASSOCIATES, INC. 


4710 Rusner St. Suite H 
San Diego, CA 90111 
Tel:61 9-565-1 944 
Fax:619-565-1802 


& MAGNA SALES 
3333 Bowers. Suite 251 
Santa Clara, CA 95054 
Tel:408-727-8753 
Fax:408-727-8573 


° ADDED VALUE ELECTRONIC — 


DISTRBUIION, INC. 
6397 Nancy Ridge Road 
San Diego, CA 92121 
Tel:619-558-8890 
Fax:619-558-3018 
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° ALL AMERICAN 


SEMICONDUCTOR, INC. 


2360 Qume Drive, Suite B 
San Jose, CA 95131 
Tel:408-943-1200 
800-222-6001 
Fax:408-943-1393 


JACO ELECTRONICS, INC. 


2880 Zanker, Suite 202 
San Jose, CA 95134 
Tel:408-432-9290 
Fax:408-432-9298 


CYPRESS ELECTRONICS 


2175 Martin Ave. 
Santa Clara, CA 95050 
Tel:408-980-2500 
Fax:408-986-9584 


° 


°o 


° 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


369 Van Ness Way, #701 
Torrance, CA 90501 
Tel:213-320-0240 
800-669-8300 
Fax:213-320-7207 


° 


DISTRIBUTION, INC. 


1582 Parkway Loop, Unit G 
Tustin. CA 92680 
Tel:714-259-8258 
Fax:714-259-0828 


° 


DISTRIBUTION, INC. 


3320 East Mineral King, Unit D 
Visalia, CA 93291 
Tel:209-734-8861 
Fax:209-734-8865 


a 


DISTRIBUTION, INC. 
31194 LaBaya #100 
Westlake Village. CA 91362 
Tel:818-889-2861 
Fax:818-889-2472 


COLORADO 


° A.V.E.D.-ROCKY MOUNTAIN, 


INC. 

4090 Youngfield Street 
Wheat Ridge, CO 80033 
Tel:303-422-1701 


ADDED VALUE ELECTRONIC 


ADDED VALUE ELECTRONIC 


ADDED VALUE ELECTRONIC 


CONNECTICUT 


° PARK DISTRIBUTORS 
347 Railroad Avenue 
Bridgeport, CT 06604 
Tel:203-366-7200 
Fax:205-881-7624 


FLORIDA 


LAWRENCE ASSOCIATES, INC. 


711 Turnbull Avenue 
Altamonte Springs, FL 32701 
Tel:407-339-3855 
Fax:407-767-0973 


2 LAWRENCE ASSOCIATES, INC. 


5021 N.Dixie Hwy. 
Boca Raton, FL 33431 
Tel:407-368-7373 
Fax:407-394-5441 


LAWRENCE ASSOCIATES, INC. 


1417 Malabar Lakes Drive N.E. 
Palm Bay, FL 32905 
Tel:407-984-0669 
Fax:407-951-0906 


& LAWRENCE ASSOCIATES, INC. 


1131 US 19 South 
Palm Harbor, FL 34864 
Tel:813-787-2773 
Fax:813-787-2654 


° ALL AMERICAN 


SEMICONDUCTOR, INC. 


16251 N.W. 54th Avenue 
Miami. FL 33014 
Tel:305-621-8282 
Fax:305-620-7831 


° ALL AMERICAN 


SEMICONDUCTOR, INC. 


5009 Hiatus Road 
Sunrise, FL 33351 
Tel:305-572-7999 

Inside FL: 800-432-6838 
Outside FL: 800-327-6237 
Fax:305-749-9229 


° JACO ELECTRONICS, INC. 


1202 Tech. Blvd., Suite 201 

Tampa. FL 33619 

Tel:813-628-4665 

Toll Free from N.FL & GA:800-265-JACO 
Fax:813-626-8185 


GEORGIA 


O EMA 
EASTERN REGIONAL OFFICE 


ILLINOIS 
2 TRISTAR 


° 


930 Lee St. 

Elk Grove Village, IL 60007 
Tel:312-593-0200 
Fax:312-364-6507 


ADVENT ELECTRONICS, INC. 


7110-16N. Lyndon Street 
Rosemont, IL 60018 
Tel:312-298-4210 
Fax:312-297-6650 


Q.P.S. ELECTRONICS, INC. 
101 East Commerce Dr. 
Schaumberg, IL 60173 
Tel:312-884-6620 


INDIANA 


° 


ADVENT ELECTRONICS, INC. 


8446 Molier Road 
Indianapolis, IN 46268 
Tel:317-872-4910 
Fax:317-872-9987 


IOWA 


° 


ADVENT ELECTRONICS, INC. 


682 58th Ave. Ct. S.W. 
Cedar Rapids, IA 52404 
Tel:319-363-0221 
Fax:319-363-4514 


MARYLAND 


° 


° 


JACO ELECTRONICS, INC. 


10270 Old Columbia Road 
Columbia. MD 21046 
Tel:301-995-6620 
Fax:301-995-6032 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


14636 Rothger Drive 
Rockville, MD 20850 
Tel:301-251-1205 
800-426-0420 
Fax:301-251-8574 


MASSACHUSETTS 
ALPHA OMEGA SALES CORP. 


325 Main Street. Suite 301 
North Reading, MA 01864 


Fax:303-422-2529 620 Colonia! Park Drive Tel:508-664-1118 
Roswell, GA 30075 Fax:508-664-3212 
Tel:404-992-7240 
Fax:404-993-3426 
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a ALPHA OMEGA SALES CORP. NORTH CAROLINA 


10-G Roessler Road 
Woburn, MA 01801 
Tel:617-933-0237 
Fax:617-938-8416 


° ALL AMERICAN 


SEMICONDUCTOR, INC. 
107 Audubon Rd., Suite 104 
Wakefield, MA 01880 
Tel:617-246-2300 

800-874-2834 
Fax:617-246-2305 


MICHIGAN 


* ADVENT ELECTRONICS, INC. 


24713 Crestview Ct. 
Farmington Hills, MI 48331 
Tel:313-477-1650 
Fax:313-477-2830 


MINNESOTA 


= COMPONENTS GROUP CORP. 


45 Groveland Terrace 
P.O/Box 3978 
Minneapolis, MN 55403 
Tel:612-374-1250 
Fax:612-374-5434 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


8053 E. Bloomington Fwy., #102 
Minneapolis, MN 55420 
Tel:612-884-2220 

Inside MN:800-223-7364 

Outside MN:800-342-7364 


°o 


NEW YORK 


X ERA | 
364 Veterans Memorial Hwy. 
Commack, NY 11725 


Tel:516-543-0510 
Fax:516-543-0758 


° 


JACO ELECTRONICS, INC. 


145 Oser Avenue 
Hauppauge, NY 11788 
Tel:516-273-5500 
Fax:516-273-5528 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


711-2 Koehler Avenue 
Ronkonkoma, NY 11779 
Tel:516-981-3935 

Inside NY:800-637-7769 
Outside NY:800-874-2830 
Fax:516-981-3947 


°o 


EMA 
RALEIGH OFFICE 
6604 Six Forks Road 
Suite 204 
Raleigh, NC 27609 
Tel:919-846-6888 
Fax:919-847-7360 


OHIO 


° CAM RPC 


749 Miner Road 
Highland Hts., OH 44143 
Tel:216-461-4700 
Fax:216-461-4329 


OKLAHOMA 


2 LOGIC ONE 
6550 East 71St. Suite B 
Tulsa, OK 74133 
Tel:918-494-0765 


PENNSYLVANIA 


CMS MARKETING 
715 Twining Road 
Dresher, PA 19025 
Tel:215-885-4424 
Fax:215-685-3736 


° CAM RPC ELECTRONICS 


620 Alpha Drive 
Pittsburgh, PA 15238 
Tel:412-782-3770 
Fax:412-963-6210 


TEXAS 


& LOGIC ONE 


11149 Research Bivd. 
Suite 110 

Austin, TX 78759 
Tel:512-345-2952 
Fax:512-346-5309 


4 LOGIC ONE 


4606 FM 1960 West 
Suite 418 

Houston, TX 77069 
Tel:713-444-7594 
Fax:713-444-8236 


2 LOGIC ONE 
200 East Spring Valley 
Suite AA 
Richardson, TX 75081 
Tel:214-234-0765 
Fax:214-669-3042 


= A.V.E.D.-“SOUTHWEST, INC. 
6448 Hwy 290 East. #A103 
Austin, TX 78723 
Tel:512-454-8845 
Fax:512-459-8043 


° A.V.E.D..SSOUTHWEST, INC. 
4470 Spring Valley Road 
Dallas. TX 75244 
Tel:214-404-1144 
Fax:214-404-1194 


ALL AMERICAN 


SEMICONDUCTOR, INC. 


1819 Firman Drive. #127 
Richardson, TX 75081 
Tel:214-231-5300 
800-541-1435 
Fax:214-437-0353 


WISCONSIN 


2 TRISTAR 
16655 W. Bluemond Road 
- Suite 390 
Brookfield. WI 53005 
Tel:414-782-2670 
Fax:414-782-2187 


UTAH 


* A.V.E.D.-ROCKY MOUNTAIN, 


INC. 


1836 Parkway Blvd. 

West Valley City, UT 84119 
Tel:801-975-9500 
Fax:801-977-0245 


WASHINGTON 


° JACO ELECTRONICS, INC. 
15014 N.E. 40th St. 
Bldg. "0" Unit 202 
Redmond, WA 98052 
Tel:206-88 1-9200 
Fax:206-881 9777 


CANADA 


BRITISH COLUMBIA 


4 VITEL ELECTRONICS 


CALGARY OFFICE 
4211 Kingsway, Suite #314 
Burnaby, British Columbia 
V5H 126 

Tel:604-439-1 136 
Fax:604-439-0195 
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@ : Sales Representatives/Distributors 


 : Sales Representatives 


GOLDSTAR SEMICONDUCTOR SALES NETWORK 
ONTARIO 


eS 
VIE ELECTRONICS 4 SOUTH AMERICA 
OTTAWA OFFICE 
300 March Rd., Suite #301 
Kanata, Ontario K2K 2E3 
Tel:613-592-0090 
Fax:613-592-0182 M EXICO 
° DICOPEL 
Tochtli 368 Frace. Ind. 
Sn. Antonio, Azcapotzalico 
H VITEL ELECTRONICS ee 
TORONTO OFFICE Fax:561-1279 
5925 Airport Rd., Suite #610 
Mississauga, Ontario LAV 1W1 
Tel:416-676-9720 
Fax:416-676-0055 
QUEBEC 
M VITEL ELECTRONICS 
HEAD OFFICE - MONTREAL 
2235 Omesime Gagnon 
Lachine, Quebec H8T 927 
Tel:514-636-5951 
Fax:514-636-5526 
* : Sales Offices ° : Sales Distributors 


mt : Sales Representatives @ : Sales Representatives/Distributors 
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